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NEW 
ENGINEERED TEFLON 
PISTON RINGS 


for Non-Lubricated Service 


Garlock Teflon* Piston Rings may be used 
alone where piston is lightweight, vertically 
installed, or supported by tail rod (upper 
left). On large compressors and cylinders 
with heavy pistons, Teflon Rider Rings are 
recommended to support the piston (lower left). 


Time after time, Tefion Piston and Rider 
Rings—the newest of Garlock products— 
prove effective in extending ring life 
under non-lubricated or chemical service. 


A compressor used in wet hydrogen 
service was fitted with six rings of 
Teflon. Lubrication was eliminated 
and the rings were still in service 
after 2000 hours. Cast iron piston 
rings previously used needed lubrica- 
tion and lasted less than 100 hours. 


Another compressor operated at +350°F 
to supply instrument air. With Teflon 
Piston Rings, the compressor has 
been in continuous service for over 
2500 hours without lubrication; the 
radial wear rate is approximately .009 
per 1000 hours. Before this, the cylin- 
der had to be lubricated; it was also 
necessary to periodically remove oil 
from the discharge air to prevent entry 
into instrument air lines. 


The first really satisfactory piston rings 
for non-lubricated service, Garlock 
Teflon Piston and Rider Rings are 
engineered for longer life and better 
heat dissipation. They have the lowest 
coefficient of friction of all materials, 
are chemically inert, and will not 
contaminate the gas or fluid in the 
system. Garlock Teflon Piston and 
Rider Rings will not crack or break, 
will not score cylinder walls, and are 
flexible for easy installation. They can be 
applied at temperatures from —420°F 
to +500°F, are available in carbon- 
graphite filled Teflon or glass-filled 
Teflon, and come in either butt joint, 
step joint, scarf cut or solid, depending 
on your needs. 


Talk to your Garlock representative about 
Teflon Piston and Rider Rings. He is 
backed by years and years of experi- 
ence in the design, manufacture and 
application of packings and seals of all 
types. You will find him in your locale 
at the nearest of the 26 Garlock sales 
offices throughout the U.S. and Can- 
ada. Or, write for Catalog AD-178. 
Garlock Inc., Palmyra, New York. 


GAR LO C HK 


Canadian Div.: Garlock of Canada Ltd. 
Plastics Div.: United States Gasket 
Company 

Order from the Garlock 2,000 .. . two 
thousand different styles of Packings, 
Gaskets, Seals, Molded end Extruded 
Rubber, Plastic Products. 


*DuPont Trademark 





DOLLINGER 
DRY FILTER 
SPECIALISTS 
FOR 

40 YEARS 





REMOVE MOISTURE 
AND DIRT FROM 
COMPRESSED AIR LINES 

















Dollinger Staynew Filters keep air dry and clean, 
assure smooth operation of mechanical equip- 
ment despite constant change in humidity. 























Model AAPHS Staynew Filters protect pneumati- 
cally-operated controls, instruments and air-op- 
erated tools. They offer a variety of advantages: 





4 > en f PEEP TARA Rees 


e Low resistance—heavier dirt particles are 
eliminated before the air itself is filtered; this 
prevents clogging of the filtering element. The 
result is low resistance to flow; this helps 
maintain line pressures, saves ho~sepower. 


Continuous operation—frequent cleaning is 
eliminated because of a liberal amount of 
space in the housing for accumulated dirt and 
condensate; this can be drained without shut- 
ting down the line. 


Accessibility—interior parts are easily ex- 
posed for inspection and cleaning. Loosening 
of swing bolts permits removal of lower hous- 
ing without breaking pipe connection. 


For positive, trouble-free filtration, specify Dol- Maid il |. soa 
linger. Call our representative nearest you, or “Sf - @i aa ee Bes " 
write for Bulletin 200. Dollinger Corporation, a en woe ¥ : 
Industrial Products Division, 7 Centre Park, art of an installation of 18 Staynew F ilters protecting air- 
operated instruments in a power plant. Model AAPHS Filters 
Rochester 3, New York. operate effectively at pressures as high as 125 lbs. gauge. 


<p» DOLLINGER 
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AUTOMATIC VENTILATION FILTERS @ NATURAL GAS FILTERS e¢ SILENCER FILTERS 


LIQUID FILTERS ¢ PIPELINE FILTERS « INTAKE FILTERS ¢ HYDRAULIC FILTERS eo ELEC- 
TROSTATIC FILTERS © MIST COLLECTORS © DRY PANEL FILTERS © SPECIAL DESIGN 
<< [om FILTERS © VISCOUS PANEL FILTERS © LOW PRESSURE FILTERS © HIGH PRESSURE FILTERS 
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You're SAFE Underground 
With Ths NAWLOR Combination 





To bring in fresh air and get rid of gases and fumes in 
underground operations, you can’t beat the combination 
of NAYLOR Spiralweld pipe and Wedgelock couplings. 


Here is a light-wall pipe with built-in extra collapse 
strength and safety for push-pull ventilation. It’s easy 
to handle—easy to install. Especially so, when you make 
up the line with NAYLOR Wedgelock couplings. These 
easy-to-use connections enable you to couple joints with 
only one side of the pipe in the open. Lines hug the wall 
and can be extended quickly as work progresses. 


For air, water or ventilating service, it will pay you to 
get details on this time-and-money-saving combination. 
Ask for Bulletin No. 59. 


The NAYLOR Low-Pressure Wedgelock coup- 
ling for ventilating service can be furnished for 
pipe with (A) accurately-sized shoulder ends, or 
(B) with grooved ends. A hammer is the only tool 
needed to connect or disconnect this coupling. 


1245 East 92nd Street, Chicago 19, Illinois 
Eastern U. S. and Foreign Sales Office: 60 East 42nd Street, New York 17, N. Y. 
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Photo, U. S. Army 


on the cover 


Most people will recognize our cover pic- 
ture this month as showing Upper Bay, 
New York Harbor. Actually it is a 
model, located in Vicksburg, Miss., of 
the famed port. The Corps of Engineers 
is studying siltation problems along the 
Hudson River, hoping to find a way to 
reduce the multimillion-dollar problem. 
The results of experiments so far are ex 
plained in the article “Home Port.” 
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Coal Cleaning Made Modern—G. R. Smith 


Rochester & Pittsburgh Coal Company's 
O'Donnell No. 2 mine near Sand Fork, W. Va., 
is a model of efficiency. The coal cleaning 
plant is described with emphasis on 

the vacuum and air equipment. 


Widening the Panama Canal—C. G. Kincaid 


Ihe famous waterway is being widened 
and deepened in a program that will increase 
capacity. Selby Drilling Corporation’s 
superintendent-engineer explains the project. 


The Story Behind the Turbocraft 


Only a few inches of water are needed to 
support this swift. maneuverable boat 
which is propelled by a water jet. 


Well-Babied Beetles 


At Willard E. Robertson Corporation, 
New Orleans Volkswagen dealer, maintenance 
is stressed. Air Impactools aid ethciency. 


Behind a Nose Cone 


An air separator replaces screens to increase quartz 
production, a phase in the manufacture of Avcoite 
for missile nose cones. 


Home Port 
A model of the world’s largest port aids in 
studies of siltation and dredging problems. 
From the Land of Oz 
A huge radio telescope being built at Green Bank, 
W. Va., may one day tell us how the universe began. 
Clean, Dry Air for TV Tube Production 


Thomas Electronics uses low-cost air filters 
to help produce 6000 TV tubes daily. 
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HERCOL—A LOW-COST EXPLOSIVE — 
NOW AVAILABLE IN SMALL-DIAMETER 


CARTRIDGES 





Properties of Hercol 


The Hercol series of low-cost, cap-sensitive, high-ammonia-content 





explosives are now available in cartridges of small diameters and , 
| Hercol2 | Hercol 4 


| Hercoi Hercol 6 


standard lengths, as well as in the larger diameters and special packings. 
The ability of Hercol to produce excellent fragmentation, its water 





Good Good Good 


Fumes Good | 
iL 





resistance, Class 1 fumes, and high cartridge count—plus its low 
have already been proved to the economy-minded quarry and 


Cartridge count—1% by | 
8-in. cartridges per 50 Ib. 130 120 | 140 165 





cost 


' 


Cartridge diameter, in. 4to 8% lto34 | 1to3% 1to 3% 





open-pit operator. 


Now that Hercol is manufactured in the smaller diameters. with 
Class | fumes. these same economies are available to the under- 


vround operator. 


Weight strength,% 


70 


68 


68 


68 





Cartridge strength,% 


48 


50 


34 


19 





Water resistance 


Fair 








Good 


Fair 








Fair 











Contact the Hercules sales office nearest you or ask your Hercules 
representative for more detailed information on how Hercol can A special grade of Hercol is formulated for seismic **pat- 


reduce blasting costs for you, too. tern shooting” when the drill-holes are relatively dry. 


Explosives Department 
HERCULES POWDER COMPANY 


900 Market Street, Wilmington, Delaware 


JOPLIN LOS ANGELES NEW YORK SALT LAKE CITY + SAN FRANCISCO 
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is something 
wrong 


There certainly is something wrong, it’s low 
air pressure . .. the biggest thief of production 
on air operated jobs — the biggest thief of your 
payroll dollars! 

Every time your workmen use portable air 
tools or other air-operated devices, and you have 
low air pressure, their production can drop as 
much as 27% if you have only 70 pounds pres- 
sure and need 90. 

Why let low air pressure shrink your man- 
power, call on your nearest Ingersoll-Rand Air 
Engineer or see your local I-R Compressor Dis- 
tributor. He will be happy to look into your 
compressed air problem and make a cost reduc- 
ing recommendation. 


Ingersoll-Rand 
r 


11 Broadway, New York 4, N. Y. 


APRIL 


Packaged 
air-cooled air compressors 


ly through 20 horsepou er 


Other air-cooled units to 125 hp 


-..water-cooled units to 7500 hp 
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TIPPLE 


HEN compressed air is men- 
tioned in the same breath as 
mining, normally one 
pictures air-powered drilling equipment 
working underground’ At O'Donnell 
No. 2 mine in West Virginia, however, 
air and vacuum are as necessary in the 
coal processing plant on the surface as 
they are in the seam below. Indeed, the 
installation, which is just short of being 
automated, would find operating with- 
out air and vacuum a practical impos- 


coal 


sibility. 

O'Donnell No. 2 is owned and op- 
erated by The Rochester & Pittsburgh 
Coal Company whose headquarters are 
in Indiana, Pa., a few miles east of the 
industrial complex of Pittsburgh. The 
mine is: located in Gilmer County, W. 
Va., near the town of Sand Fork and 
about 150 miles south of Pittsburgh. 
[his is the northcentral part of the 
state where the high hills lead down 
into the heart of coal country. As with 
most mines in this region, O’Donnell 
No. 2 nestles ina valley with a large 


After being dumped from the cars in the fore- 
ground, O’Donnell No. 2’s coal is crushed, then rides up the 
long conveyor at right to the cleaning plant. 


Coal Cleaning 
Made Modern 


The cylindrical 


G. R. Smith 


stream running by—in this case the Lit- 
tle Kanawha River. 

A new operation, O'Donnell No. 2 
went into production on July 16, 1959, 
to mine a bituminous fuel that is used 
chiefly in electric power plants. The 
first step in the development was driv- 
ing a downsloping tunnel some 800 feet 
into a hillside to encounter the  Pitts- 
burgh seam. Here the seam has an 
average dip of 2.6 percent toward the 
east. The grade within the mine varies 
from 1.8 to 4.7 percent. Average seam 
height is 88 inches but from 4 to 6 
inches are poor quality and aren't 
mined, resulting in an average mined 
height of 7 feet. Mined width averages 
from 12 to 18 feet though occasional 
clay veins mean that not all of this is 
usable. 

Currently four sections of the mine 


tower is a scrubber for the drier. 
treme left is a compressor house. 
slurry from the thickener pool to a filter in the tipple. 


The white building at ex- 
Air pumps there move 


are operating. Three employ con- 
ventional mining methods, each having 
one universal cutting machine, one 
loading machine of 15 tons per minute 
capacity, two 7-ton capacity shuttle cars, 
a roof bolting unit and a coal drill. In 
the fourth section a continuous mining 
unit is at work. Besides this twin 
borer, there is a loading machine and 
two 7-ton capacity shuttle cars. 

After «he coal is broken from the face 
(either by cutting and blasting or by 
the jaws of the continuous miner), the 
loading machines place it in the shuttle 
cars that carry it to an underground 
loading point. Here the coal is dis- 
charged into 7-ton drop-bottom 
150 of which are used in the 
When a “trip” of cars is loaded, they 
are coupled to a d-c locomotive and 
taken to the bottom of the slope, some 
3500 feet from the mine mouth. A 
hoist, powered by a 600-hp_ electric 
motor, then pulls the loaded cars to the 
surface. 

The coal now enters the processing 


Cars, 


mine. 
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phase—crushing, cleaning, sizing, drying 
and finally loading to rail cars for ship- 
ment. Many of these operations are 
fully automatic and of the 60 men em- 
ployed at the mine per shift, only about 
six are needed to handle the _ coal 
above ground. Compressed air power 
and vacuum do their share of work in 
making this possible. A good way to 
point out the uses of air and vacuum 
would be to follow the coal on through 
the cycle and note the applications as 
they arise. 


Process Cycle 

Below the tracks 
cars emerged from the mine 
bins—one of 230-ton capacity for coal 
and a 56-ton hopper for rock. Betore 
the material was pulled to the surface a 
miner made an initial decision about 
the mined product’s coal content. Ma- 
terial with much foreign matter 
goes into rock Cars 


the coal 


are 


on which 


two 


too 


the cars. are 


dumped as they pass over the bins, the 


doors being tripped automatically. 
Here on the surface the decision about 
rock or coal content is double checked. 

\ hoist operator, who stands in a 
small building along the _ tracks, 
trols the ascent and descent of the 
One of the modern features of the 
is evident in this building—a_ closed- 
circuit television screen that the 
hoist drum winding and unwinding in 
the hoist building, several hundred feet 


con- 
cars. 
mine 


shows 


from the operator's station. 

From the bin the coal is fed into a 
crusher that reduces all lumps to a 
maximum 5-inch size. ‘The 
then is carried up a long sloping 36- 
inch-wide conveyor belt to the top of 
the processing building. It first enters 
a sluice where water thoroughly 
it then it passes into a Baum-type jig 
Impurities are removed in the 
three compart- 
separates a 


raw coal 


soaks 


washer. 
first two of the jig’s 
ments. The third section 
light product that is part refuse and 
part coal. (This is crushed to a_1-inch 
size and returned to the jig feed for 
further separation. Part of this coal is 
burned as fuel in the drier furnace 
and in the plant heating boiler.) 

Returning to the process cycle, the 
coal is next dewatered and sized on v1- 
brating screens. In the terminology of 
coal there are several recognized stand- 
ard sizes. “Egg” consists of lumps with 
dimensions no larger than 5 inches or 
smaller than 1!/, inches. “Pea” ranges 
between 1!1/,. inches and 5/, inch. 
“Slack” coal is the product smaller than 
5/. inch. ‘The moisture in the egg and 
pea is drained off when they are on the 
sizing screens and this coal is conveyed 
directly to the loading chutes for the 
rail cars. 

Slack coal is screen dewatered 
but then conveyed to the fluid-bed heat 
drier. Along with it goes a_smaller- 


also 
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than-!/,-inch product that has been re- 
covered from the water by a_ bucket 
drainage elevator and mechanically de- 
watered in a centrifugal drier. In _ the 
heat drier the slack is reduced to 2.6 
percent surface moisture and then sent 
to the loading point on a belt conveyor. 
Moisture is automatically controlled by 
electronic measuring instruments that 
transfer the signal by compressed air to 
actuate the controls on dampers, stok- 
ers, etc. The three sizes most com- 
monly produced—egg, pea and slack—can 
be loaded separately or combined to 
make pea-slack or mine run (all three). 
The egg can be reduced in a 2-stage 
crusher to any desired size from 
down to l inch. The crushed egg can be 
loaded separately or screened to “nut” 
(2 to 1'/, inches), pea or slack sizes. 
About 3500 tons of coal are produced 
at O'Donnell No. 2 daily, 70 percent of 
the plant’s capacity. It is shipped in 
cars of the Baltimore & Ohio Railway. 
[here is track space at the mine to store 
100 empty cars above the loading point 
and another 100 in the vards. 
Loading is carried out on four tracks, 
permitting a track for each of the three 
main coal sizes and for combina- 
tions. [here shifts working 
in the mine and a skeleton third shift 
takes care of maintenance. 

Lhe from the jig 
early in the processing is conveyed to a 
bin. This bin 
tramway bucket, a 


The 


4 inches 


lower 


one 


are two 


refuse collected 


50-ton capac ity loads 


into a 5-ton aerial 


unique feature of the mine. 


MINE PORTAL 
800 feet into the hillside at this point. 
d-c locomotive shown. 


bucket carries the refuse up over a_ hill 
for a half mile and dumps it into the 
next valley. At the loading point one 
man controls the filling of the car and 
sends it on its way. It then automatically 
scoots up over the high hill in much the 
same manner mountain cable car 
or a skier’s gondola. After the load is 
released, the car returns at a good clip 
and is slowed by a _ compressed-air- 
powered brake shortly before it slips 
into the loading position again. A 
single trip takes about 4!/, minutes. 
A closed-water 


as a 


circulation system is 
used in the cleaning plant, otherwise 
the high production capacity would de- 
mand that many gallons per minute be 
constantly supplied. There also would 
be stream pollution problems. 
Circulating water 1s treated first in a 
90-foot-diameter thickene1 
where solids are settled out by addition 
of chemical floc and calcium 
pounds. Clean water is taken from the 
top of the pool while air-driven pumps. 
powered by an _ Ingersoll-Rand ES-! 
compressor, force the thick liquid from 
the bottom of the pool to a disc-typs 
Solids 
unit 


pool-ty pe 


CON, 


filter in the processing building. 

are removed by the vacuum filter 
in this len tall hollow 
discs of Saran fabric are mounted 
Each divided 


way. vertical 
On a 
single axle. disc is into 
vacuum 
the 
the 


solids-bearing liquid, vacuum draws the 


ten pie-wedge sections with a 
line to each through the axle. As 
discs revolve through a reservoir of 


water through but the solids are filtered 


The coal seam was encountered by driving a down-sloping tunnel 


Coal cars are handled underground with the 


There are currently four operating areas in the mine, now 


several thousand feet back from this portal. 
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AERIAL TRAMWAY 


system for carrying away refuse. 


Once out ol 
the reservoir, the solids start to dewater 
they turn through some 180 
degrees, much of remaining moisture is 


out and stay on the fabric. 
ind. as 
removed. Finally, before the discs again 
dip into the reservoir, the solid material 
is shorn from the fabric by air pressure 
The air dis- 
tends the sections and the caked solids 
a conveyor that takes them to 


pushing from the inside. 


tail into 
the jig refuse storage. 

[he filtered 
passed back into the washing cycle. In 
addition filter, cyclones are 
fine material from cir- 
Plant make-up for the 
lost in refuse, in coal, and by 


water meanwhile has 
to the disc 
used to remove 
culating water. 
watel 
evaporation from the drier is pumped 
from the thickener to the plant. Its flow 
is controlled by a pinch valve operated 
by compressed air, actuated from an elec- 
tric level controller. Thickener make-up 
water is pumped from the river and a 
constant is maintained by electric 
level probes, which start and stop the 


level 


pump 


Vacuum Supply 
[he vacuum for the Dorr-Oliver disc 
filter is produced by an Ingersoll-Rand 


105x25/900x20 tandem-driven wet 
uum pump. The 2-stage unit discharges 
to atmosphere and produces approxi- 
mately 26 inches Hg vacuum when han- 
dling about 3500 cfm at the inlet. The 
smooth nonvibrating operation of this 
rotary positive-displacement machine 
permitted the pump to be installed next 
to the disc filter several stories up in the 
coal cleanirg plant. Placing the unit 


VaC- 


A unique feature of the mine is this 
The 
shows the car loaded and just starting its half-mile junket to 


the next valley. 


left photograph mit of the hill. 


here saved the expenses of extensive pip- 
ing that would have been required for 
a reciprocating pump installed at ground 
level. Another advantage of the posi- 
tive-displacement pump is its tendency 
to clean itself of tiny coal dust particles 
that get through its filter. 

There are, of course, added buildings 
and facilities at O’Donnell No. 2 other 
than those directly concerned with coal. 
There is a l-story structure that serves 
as an office building for the mine fore- 
man and assistant foreman, and as a 
lamp house. Miner’s electric cap lamps 
and flame safety lamps are serviced here. 
The mine superintendent's office and the 
mine office are in a 2-story cement struc- 
ture. On the second floor the engineer- 
ing department and a conference room 
are located. 

Behind these buildings is the 
mine’s ventilating fan, exhausting 
120,000 cim to keep air fresh under- 
ground. Beyond the thickening pool, 
on the other side of the grounds, is a 
warehouse for mine materials. In this 
structure there is also a laboratory for 
coal analysis. Next door is a mainte- 
nance workshop and beyond this, an oil 
warehouse and a supply yard for storage 
of roof bolts, timbers, cement blocks and 
such. At the far end of the supply yard 
is the powder magazine. 


two 


INSTRUMENT AIR This Ingersoll- 
Rand Type 30 nonlubricated compres- 
sor supplies air for controlling O’Don- 
nell No. 2’s thermal drier. There, slack 
coal surface moisture is reduced to an 
average 2.6 percent, an unusually low 


point. 


takes about 4'/, minutes. 


At right, the car has reached the very sum- 
Each round trip of the 5-ton-capacity Cal 


An air brake halts the car. 


O'Donnell No. named itor 
O'Donnell Iselin Il, grandson of O'Don- 
nell Iselin, chairman of the board of 
The Rochester & Pittsburgh Coal Com- 
pany (an older mine, O’Donnell No. I, 
located farther north in Marion County, 
W. Va., was named for the chairman). 
With its up-to-date methods the mine has 
been called “by far the most modern and 
efficiently operated project in the West 
Virginia coal production fields.” Com- 
pressed air and vacuum equipment have 


Was 


helped make it so. 
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Water 
Filtering 


System 


An important feature of the 
closed-loop water circulation 
system is this thickener pool. 
Solids settle to the bottom 
and clean water is removed from 
the top. Slurry is then 
pumped to a disc-type filter. 
Cable drooping into top of 
the picture is part of the 
mine’s closed-circuit 
television system. 





Vacuum for the disc filtes 

is supplied by this 2-stage 
Ingersoll-Rand unit. The 
smooth, nonvibration feature 
of the machine allowed it to 
be installed here, several 
stories up in the coal 
cleaning plant. 


In this disc-type filter 
ten hollow discs revolve 
through the reservoir 
of slurry. Vacuum draws 
water through the discs’ 
Saran fabric but solids 
adhere to the material. 
The caked solids are 
finally shed when air 
distends the discs. 
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GAILLARD CUT Named for Lt. 
Col. David Du Bose Gaillard who 
supervised work there between 1909 
and 1913, this cut was scene of 
many slides, Gaillard is 
particularly noted for his efforts 

to cut unit costs of excavation on 
Canal sections. The Corps of 
Engineers officer died in 1913, 

1 year before Canal opened. 


Subaqueous Drilling and 
Blasting on the Tough 
Gaillard Cut 


C. G. Kincaid* 


Widening the Panama Canal 


HE PANAMA Canal’s famed Gail- 
lard Cut once again has felt the im- 
pact of drilling and blasting. The 
Canal is being widened and deepened 
from its present 300-foot width and 45- 
foot depth, to a 500-foot-wide, 50-foot- 
deep channel as part of a short-range 
program to increase its Capacity. 
Merritt-Chapman & Scott Corporation 
of Panama, as prime contractors on the 
Pariso-Cucaracha Reaches, has exca- 
vated approximately 6,000,000 cubic 
yards of unclassified material made up of 
clavs, shales, sandstones, ash flow, cucar- 
acha, agglomerate and basalt. The firm 
excavated from natural ground line to 
elevation 95, with slopes determined by 
the nature of the material encountered. 
Ihe 63 feet from elevation 95. (which is 
about 10 feet above canal water eleva- 
tion) to elevation 32 (the bottom of the 
new channel) had to be drilled and shot. 
Specifications called for the shot material 
to be a minimum 12 cubic yards in size 
(material sized to pass through a 12- 
cubic-yard bucket on a Bucyrus-Erie dip- 
per dredge owned by the Panama Canal 
Company). As the results of this blast- 
ing had to satisfy the Canal Company’s 
Dredging Division, Panama Canal Com- 
pany’s engineers, headed by Lt. Col. 
Robert Brown, with Charles M. Brand] 
as Project Engineer, took entire respon- 
sibility to insure that the material drilled 
and shot met tight specifications set up 
by the Canal Company. 
Selby Drilling Corporation, a subcon- 


tractor for Merritt-Chapman & Scott Cor- 
poration, was called in to do this very 
dificult work. The underwater drilling 
and blasting was started June 1959. The 
drills used for the first few patterns were 
standard Ingersoll-Rand Drillmasters. 
(Previously used by Morrison-Walsh and 
Perini on the Pacific Gas & Electric Com- 
pany’s Kings River Projects—Wishon and 
Courtright dams—east of Fresco, Calif., 
these machines drilled a total of 5,500,- 
000 cubic yards of Sierra granite. They 
were overhauled in Morrison-Knudsen’s 
South Gate, Calif., shops and shipped 
from Los Angeles via Grace Line to the 
Canal Zone.) 

The first drill pattern passed through 
a very dificult formation of clay and 
river sand, basalt boulders and gravel. 
This posed the problem of cavitation 
along the walls of the drill hole; the 
larger the cavity, the more material 
would roll into the holes—some got to be 
3 feet across through the sand and gravel 
layer. An air course was used with the 
Ingersoll-Rand conventional rotary drill 
and 4-inch diameter steel. The first pat- 
tern took approximately 6 weeks to bot- 
tom and load. The second, at the south 
end of the job, adjacent to Pattern 1, 
consisted almost entirely of basalt. ‘This 
pattern was easy for the large rigs, and 
was drilled and shot within 2 weeks’ 
time. 

Upon completing the third pattern, 
adjacent to Pattern 1, but to the north, 
that drilling methods 


it was evident 


needed changing to meet the goal of 
5000 cubic yards per day required by the 
Panama Canal Company. After exten- 
sive experimentation and hard work by 
Selby’s experienced crew, it was deter- 
mined that the only way to drill this 
changing formation was to employ a fluid 
course to remove the cuttings. A bank 
of piston-type pumps was shipped in, 
mounted on a barge and connected with 
hoses to the drills. Water swivels were 
added to the machines and progress was 
no longer a source of concern. 

Some special systems of loading were 
developed for the particular types of ma- 
terial encountered. In the “back break” 
sections adjacent to a previously shot pat- 
tern the holes did not stay open long 
enough to get the powder into place. 
A system of drilling with special steel; 
pulling the steel, replacing the bit with 
a special open bit; redrilling the hole; 
and then loading through the drill steel, 
was found to be very successful. For soft 
formations, a special bit was developed 
by R. E. Selby (president of the firm) 
that could be used to drill the hole and 
then, without removing the drill steel, 
load it. 

Ensign-Bickford reinforced plastic 
Prima-Cord was used throughout the 
project for detonating the 60-percent 
semigelatin powders used on the under- 
water work. It was determined by Canal 
Company engineers that this powder 
could be submerged for 2 weeks maxi- 


* Superintendent-Engineer, Selby Drilling Corporation 
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nium without deteriorating to the point 
of inefhiciency. 

Another restriction was placed on the 
loading due to a very unstable formation 
that runs under Pariso, a Canal Com- 
pany town. Seismologists determined 
that a maximum loading and shooting of 
20) tons per pattern would eliminate the 
chance of damage to buildings in this 
area. From the time the sixth pattern 
was started, this weight limit determined 
the size of subsequent shots; patterns 
were generally drilled out in about | 
week’s time and contained as close as 
practical the limit of 20 tons. The 
shooting was done _ with reinforced 
Prima-Cord tiecing off the down holes, 
and double detonated with Rock Maste1 
millisecond delay electric caps. Very 
few cut-offs occurred with this method— 
approximately °/, pound of powder per 
cubic yard was used in drill holes spaced 
on 10 10-foot centers in the cucaracha; 
or 5x 10-foot centers in the agglomerate 
with about */, pound per cubic vard. 

\ special rig was developed by Selby 
Drilling Corporation to sink holes at an 
angle to follow the original bank slope 
of the canal excavation—the drill sloped 
to 30 degrees from vertical to drill the 
toe under water. ‘Three holes were 
drilled along the bank on_ 10-foot 
centers. One of these was 30 degrees by 
80 feet deep, one 15 degrees and 70 feet 
deep, and one vertical, 67 feet deep. 
[hese were loaded according to the 
material encountered and were found to 
give excellent fragmentation to this 
normally inaccessible area. 

Forty-nine patterns were drilled and 
shot using a total of 1,680,300 pounds ol 
powder. In all, 88,257 feet of 3-inch- 
diameter holes; 468,166 feet of 4-inch 
diameter holes; and 249,806 feet of 5- 
inch-diameter holéa.cyere drilled. 

[his work was completed the first 
week of August 1960, or 8 months ahead 
of schedule. ‘This early date would not 
have been possible unless Merritt-Chap- 
man & Scott Corporation had not reg: 
ulated its work to insure that Selby’s 
crews had clear going; only twice did 
M-C&S hold up the work of the subcon- 
tractor for. short duration. Excellent 
working relations prevailed between the 
contractors throughout the job. 

Ihe Selby Drilling Corporation has 
now subcontracted with  Foster-Wil- 
liams Brothers, the prime contractor, for 
the drilling and blasting on the Empire- 
Reach Project. The equipment used on 
the first section will again be utilized in 
making it easier for ships to ply the 
great Canal. 

Directing the operations for the 


prime contractor was Mike Esiclowie, 
project manager for Merritt-Chapman & 
Scott Corporation. ‘The author is Selby 
Drilling Corporation's superintendent. 
engineer, and was assisted by J. R. Ap- 
pleton and Clayton Keyes, as drill fore- 


men. 
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DRILLING SCENES Prime contracto1 
excavated bench to 10 feet above 

Canal level. Scene above shows rig 
Selby developed to drill angle holes 

to follow original bank slope. 

Below, Canal Company’s 12-yard dipper 
dredge is shown in action. 
Ingersoll-Rand Drillmasters in 
foreground and in view at right 
handled bulk of drilling on job. 

More than 800,000 feet of 

3-, 4-, and 5-inch holes were drilled; 
1,680,300 pounds of powder was needed 
to shoot holes. 





The Colorado River is navigable. ‘This statement was 
made last July, for the first time in the 300,000,000-year history 
of the river, as three jet-powered boats tied up at Lee’s Ferry, 
Ariz. They had left Temple Bar, Lake Mead, and covered 
307 miles and 200 rapids in 9 days. 

Vulcan Rapid, called by some Lava Falls, 120 miles from 
Lake Mead, has stopped all previous up-river expeditions. 
Ihe party in the jet boats arrived at the foot of Vulcan at 
the first nightfall. The assault began the following morninz 
and was observed by an official National Park Service party 
from a vantage point called Toroweap, 3500 feet above the 
Ihe first boat went through in relatively short order 
the remaining three 
vessel sank further 


rapid. 

2 more days were required to bring 
boats through the turbulence. (One 
up-river.) 

[he historic trip followed a routine run down-river, a 
logistics move to provide gasoline and food caches along the 
way. After the historic journey, one official was overheard 
remarking that the jets “have made the first and the last 
trip up the Grand Canyon.” It is too dangerous and will 
be hampered next year when Glen Canyon dam closes its 
gates. The nine members of the expedition, hailing from 
such incongruous places as Indiana, New Zealand, California 
and Nevada, were using a new type boat, and this is 


The Story Behind the Turbocraft 


drive shaft through the hull. The 
instantaneous ac- 


the keel and is driven through the im-_ op 
pellers of a 3-stage axial-flow turbine. water-jet unit gives 
[he multiple impeller stator system is celeration. Full speed is attained afte: 
t-cycle, 6-cvlinder, the boat has travelled a little more than 
a few lengths. Water skiing enthusi 
asts will appreciate this for one of then 
problems has been slow take-offs fun 
nished by standard boats. 
What replaces the normal 
transmission is, in reality, a concave dish 
It may be swung into any of three 


NDIANA Gear Works has developed 

the water-jet-propulsion system, and 
the Turbocraft that incorporates it has 
more than proved itself in the past year. direct-connected to a 
lightweight inboard marine engine, de- 
veloping 1000 pounds of thrust. (Other 
power combinations utilize a Dearborn 
Interceptor V-8 or a 109-hp Graymarine 
The water is then discharged at a 
mph) 


She is capable of speeding along in 2 to 


3 inches of water. While going at top 
about in her own 
length without upsetting. Sand 


debris, floating wood and miscellany that 


speed, she can come 


bars, 
SIX.) 3-speed 
high velocity (approaching 75 
through a nozzle on the transom of the 
craft. Discharge is rated at 3000 gpm, 


and third 


are perilous to conventional vessels are 
of no concern to the jet-powered boat. gate. 
positions by electronic or manual shilt. 
When completely raised, the boat has 


forward acceleration: neutral blocks the 


is straight—a _ reverse-twisted 


Operation 


Ihe Operation is simple. Water 1S 


in through a screened opening in 


’ 


taken 


stator being used to avoid torque and 
useless spray. 
[here is no clutch, reduction gearing 


jet stream, backing up the water in the 
pump; the full-down position diverts the 
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thrust of the jet under the keel, impart- 
ing reverse movement. 

Hinged deflector plates on the sides of 
the nozzle act as the rudder. Steering is 
the deflectors behave much like 
front 


easy ton 
action on automobiles’ 
wheels. When the 
removed from the wheel, the 
has a tendency to ply a straight course. 
One of the obvious disadvantages of 
inability to 


the caste 
driver’s hands are 


lurbocraft 


models was the 
i urbocraft in reverse—a prob- 


conventional 


the early 
steer the 
familiar to owners of 
lo overcome this, 


lem 
high-speed inboards. 
while at the same time retaining the 
boat’s ability to speed through shallow 
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water, a special rudder was developed. 
[t is positioned in the jet stream itself, 
thus preserving the vesse.’s drag-free, 
smooth-line design. 

\ second disadvantage of the proto- 


tvpe was that weeds tended to clog the 
If noted in time, a quick 
blast in reverse was all that was required 
allowed to ac- 


intake grate. 

to force them away. If 
cumulate, however, they had to be raked 
out by hand, for the pump Is not re- 
New models 
screen. It was developed at Lake Okee- 
chobee, Fla., under the worst of swam] 
conditions. Ihe features 
flexible fingers that sweep floating vege- 


versible. use a weedless 


erille now 


tation out of the Incoming water stream 

hough it cannot be properly termed 
a disadvantage, there is a condition that 
arises when the boater turns too sharply. 
Ihe stern lifts so that the boat planes 
in an aft direction. An 
intake 
water and the engine is 
loaded. The 
causes momentary over-revving and a loss 
of thrust. faking the Turbocraft 
through a few turns, however, is enough 
feel for the 


such 


stern toremost 


rather than 


suddenly un 


is sucked into the 


resulting “cavitation” 


to give the boater the 


amount of acceleration needed in 
hairpin maneuvering. 


Irim is the best word for the Turbo 








THE JET Above is a cutaway model of the Hamilton 
Marine Jet. Water intake is at the left of the model. Under 
the rectangular base plate is the intake grille. Water flows 
from the left to right through impellers of a 3-stage axial- 
flow turbine. Discharge is rated at 3000 gpm through the 
nozzle, a close-up view of which is at right. The cables 
operate the hinged deflectors on each side of the nozzle. This 
throws the emerging water stream left or right turning the 
Turbocraft accordingly. 


OPERATION Below is a view of the Turbocraft in opera- 
tion, showing the action of the water jet. The motor is located 
under the seat amidships. This helps to keep the keel line 
clean and free from conventional projections—a basic rea- 


son for the maneuverability and mobility of the craft. 











craft. From the front she looks like a 
conventional high-chinned 
From the rear, a quick glance would 
make one think of an outboard. But 
this boat is trim in another sense: there 
are no projections beneath the hull. 
Ihe jet outlet and steering baffles are 
located outside the transom above the 
water line. ‘This is why the Turbocraft 
is ideal in shallow water, swamps, marshy 
areas and the like. (With two aboard 
and a full gas tank, the draft is but 3 
inches.) ‘This also makes her ideal for 
fishing, letting the angler get into the 
waters previously unnavigable; for ex- 
ploration, opening formerly forbidden 
travel; for water 


runabout. 


white headwaters to 
skiing, as mentioned; and for other sports 
involving lines that could become 
snagged in standard screws and rudders. 

Ihe hull line also eliminates drag ex- 
perienced from conventional underwater 
projections. It is said that the Turbo- 
cratt is 15 percent more efficient than 
standard inboard craft, and about 45 per- 
than conventional outboard 
Other reports are that she 


cent more 
runabouts. 
will operate at a cost that is about 30 
percent lower than a comparable out- 
board, and 10 percent less than a conven- 


tional inboard. 


Early Development 

The propulsion system was developed 
for operation on common shallow rivers 
of New Zealand’s back country by auto 
Bill Hamilton. 
jet-water 


racer-turned-industrialist 
[here are many schemes for 
propulsion, dating to the pre-Christian, 
Archimedes. ‘The 
furnish 


slave-and-oar days of 
LU. S. Patent Ofhce 
records of this type invention that are 
dated before the turn of the twentieth 
century. However, no_ production 
model, prior to the Turbocraft, claimed 
[he pres- 


alone can 


high speed as an advantage. 
ent success is attributed to the jet thrust- 
ing the against its 
denseness which causes considerable loss 
of power due to friction. Who was it 
that said, “For every action, there is an 


above water, not 


equal and opposite reaction.”? 

Ihe U. S. rights are held by Indiana 
Gear Works, Inc. It came about this 
way. Thirty-one-year-old Bill Austin, 
who had been exploring the Antarctic as 
an IGY team-member, was vacationing in 
New Zealand. He heard of the jet boat, 
tried it, wrote an article about it, and 
has since been one of Turbocraft’s most 
avid enthusiasts. John Buehler, Indiana 
Gear Works’ youthful president, read 
that article and asked Austin to contact 
inventor Hamilton in Christchurch, 
N. Z., to see 1f exclusive Western Hemi- 
sphere production rights could be ob- 
tained. Consequently Buehler (who in- 
cidently races a Highlander sloop when 
not hunting big game and who is a 
past commodore of Indianapolis SC) 
leased the Hamilton Marine Jet from 
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C. W. F. Hamilton & Company, Ltd., in 
January 1959. ‘The prototype was oper- 
ative in May of that year. 


Improvements 

This first propulsion unit had a thrust 
of 740 pounds, adequate for a 1600- 
pound boat to make way at about 32 
mph. With a general preference for 
heavier hulls and higher speeds being ex- 
pressed by boaters, means were sought 
to increase the speed. For example, the 
impeller blade angle was changed; horse- 
power was raised from 80 to 185; rpm's 
reached the 4400 mark. (It is curious 
to note that for 100 rpm 
1000, speed is increased by I'/, 
the conventional 


Loday’s 


every above 
mph. 
case In 


This is not 


craft.) Turbocraft has a 
maximum speed of about 40 mph plus, 
according to company reports. 

Before going into production, Buehler 
personally supervised the rigorous test- 
ing operation on the Colorado River 
and the Idaho's Salmon River, 
called by adventurers the River of No 
Return. When the boat passed all rigid 
standards of performance and safety, she 
went into production. A 96,000-square- 
foot plant was acquired by Indiana Gear 


Works, along with Heckel Plastic Prod- 


wild 


ucts, a well-known manutacturer of fiber- 
glass sailboats. [he propulsion unit it- 
self is made in the shops of Indiana Gea 


Works of Indianapolis. 


The Future 


Development continues. 
ing the problems of steering in reverse 
and keeping the intake grille clear of 
debris, a fire-fighting attachment has 
been devised for some of the 196] 
It will be a boon to campers who 
insul 


sJesides solv 


mod- 
els. 
have had trouble obtaining fire 
ance protection. Iwo hoses, up to and 


including 2!/, inches in diameter, are 
attached to openings in the jet bell hous 
ing aft of the transom. Both openings 
are controlled by valves so that the ves 
sel is alternately a pleasure boat or a fire 
fighter. Civic fire organizations, and na 
tional defense and safety groups have in 
dicated an interest in this. Ihe Red 
Cross was also an early enthusiast, seeing 
possibilities for the high-speed lurbo 
conditions. Equally im 


refined 


Hox ye 


Buehler’s 


craft in 
portant, 


jet-powere dl 


craft may reign one day as queen among 
family runabouts, plying quietly through 
untapped fishing waters or racing with 


rooster-trail spray to win the hearts olf 


speed enthusiasts. 





Willard E. Robertson 
Corporation, New Orleans 
Volkswagen dealer. Service 
work is emphasized, the 
shop’s service entrance being 
located along easily visible 
white-painted side of the 
building. Air tools are 
important in efficient 
maintenance of the little cars. 


Mechanic Henry Hodge loosens a 
fender bolt with an Ingersoll-Rand 
Impactool. The air tool reduces 
the time needed for this job by 

80) percent. The shop has twelve 
lifts for service work. 


Part of the Robertson 
Corporation shop. Forty 
maintenance jobs are 
handled here daily, 

air power lending a 

big hand. Unit repair 
section is at far 
background here. 


Well-Babied 


NE reason for the popularity of the 
beetle-like Volkswagen automobile 
in the U. S. is the huge service organiza- 
tion the company has built up. Instead 
of shying away from the fact that cars 
need maintenance, Volkswagen dealers 
make their service facilities a_ selling 
point. 

An example of this is seen at Willard 
E. Robertson Corporation, New Orleans 
(La.) dealer for the little cars from Ger- 
many. Service begins with the prospec- 
tive customer. Asa standard part of the 
sales routine, he is taken on a tour of the 
service shop and department. 
When a potential buyer becomes an ac- 
tual one and takes delivery on his car, 


parts 


he is given a preventive maintenance 
service booklet with coupons for free 


inspections at 300 and 3000 miles. Addi- 
tional coupons remind him that he 
should bring his car in for lubrication 
every 1500 miles and a full inspection 
every 3000 miles. 

The new Volkswagen owner is en- 
couraged to keep a service log in his car, 
on which the service department enters 


all work done. The shop ofhce keeps a 
record of every car sold by the dealer and 
lists all maintenance performed. 

\t Robertson Corporation the heart of 
the service is a 4-man team that handles 
the periodic inspections and does much 
of its work with compressed-air-powered 
Equipped with Ingersoll-Rand 
Impactools, these men can complete a 
thorough check in just 30 minutes. The 
eam has two Size 403 Impactools for use 
in rotating wheels, checking body bolts, 


tools. 


torsion arm bolts, and shock absorbe1 
nuts and bolts. With hand tools, the 
standard inspection takes 2'/. man-hours; 
the air tools cut this to 2 man-hours, a 
20-percent saving. In addition, the air 
impact wrenches insure that nuts and 
bolts are uniformly tight for safe and 
rattle-free car performance. 

The 4-man team provides three advan- 
First, the division of labor lets a 
mechanic learn his job thoroughly with a 
resultant gain in speed and quality. 
Second, with team operation the shop’s 
two inspection bays handle as many as 
32 cars in an 8-hour day—an economy in 


tages. 


Mechanic Hans Dewitz applies 
403 Impactool to Volkswagen 
wheel nuts. 








Robertson’s 4-man team 
uses two Ingersoll-Rand 
Impactools in inspecting a 
Karmann-Ghia Volks- 
wagen. The tools save 
half an hour for this 
operation. With VW 
engine and suspension, 
this model has a special 
body built by the German 
Karmann firm 

and designed by Ghia, 
the Italian company. 


Beetles 


space. Third, quicker service means that 
the customer gets his car back in a hurry 
—olten while he waits. 

Other sections of the service shop are 
equally efhcient. In a separate prede-. 
livery department five men give every 
new car a 4-man-hour inspection and a 
road test before it’s turned over to the 
new owner. Besides the two periodic 
maintenance bays, the shop has a dozen 
lifts where general maintenance and re- 
pairs are done. Also there is a separate 
unit-repair department where major com- 
ponents such as engines, transmissions 
and rear axles receive attention by spe- 
cially trained mechanics. Finally, a body 
repair department works isolated behind 
theory that it is 


psychology for customers to see battered 


a screen on the bad 
Volkswagens. 

In both the general repair and in the 
unit-repair departments, Ingersoll-Rand 
Impactools are used, achieving large sa\ 
Working on fen 
Volkswagen 


ings with air power. 
ders is a good example. 
fenders are mounted by a line of bolts 
tire well. [he fas 


visible inside the 


teners are difhcult to remove because 
road grime collects around them and 
because German factories are known fot 
running nuts down until they are really 
tight. Loosening the bolts with an Im- 
pactool means as much as an 80-percent 
saving in time. An air tool also saves 


about 30 percent of the time needed to 


completely disassemble a body, compared 


with the time needed for conventional! 


hand tools. 

Over on the stands where transmissions 
are being repaired, air Impactools save 
about 60 percent of the time required 
for removing the gearboxes from. the 
Changing wheels with the tools 
and dis 


Ca¥&s. 
also saves about 60 percent, 
mantling an engine retrieves about 25 
percent. 

How has efhcient maintenance and an 
powel helped the Robertson Corporation 
sales grow? Figures tell the story. In 
1955 the shop had only 100 Volkswagens 
on its regular maintenance list; in 1957 
this had grown to 1000. ‘Today the shop 


averages 40 maintenance jobs every 


working day. 


Upper picture shows mechanic 
Richard Faass removing a VW 
stub axle with an Impactool. 
The tool also makes easier 

the subsequent job of 
transmission disassembly, shown 
in lower photograph. 


Dewitz tightens body bolts, 
another part of the inspection 
procedure. 





Behind A 


Nose 


Cone 


Although the cement industry still is the major user of centrifugal selec- 


tors, the versatile units are expanding rapidly into all fields, for almost 


all metallic, nonmetallic and vegetable materials may be air classified. 


Here is one’s role in the manufacturer of the Titan. 


EBRUARY 1960—Avco Corporation’s 

advanced design re-entry vehicle flew 
successfully on a U. S. Air Force Titan 
intercontinental ballistic missile. It was 
the first Avco’s new design had 
flown intercontinental range 
course on a [itan, although the same re- 
entry vehicle model and heat-shielding 
materials were used on a_ long-range 
Atlas ICBM flight a month earlier. 

The experimental nose cone, which re- 
entered the earth’s atmosphere after a 
9007-mile flight, was designed by Avco’s 
Research & Advanced Development Di- 
vision, Wilmington, Mass., and manu- 
factured by the firm’s Lycoming Divi- 
sion, Stratford, Conn. The heat-shield- 
ing material used on the cone was Av- 


time 
over the 


coite, which withstood temperatures in 
excess of 12,000° F during laboratory 
LeEStLs. | 

lo produce Avcoite, Lycoming Divi- 
sion’s Missile Systems Department must 
first process quartz. It is purchased in 
t-inch chunks and must be pulverized to 
smaller than seen by the 
naked During early experimental 
work, Lycoming produced the minute 
fines by jaw crushing the ore to frac- 
tional sizes, pulverizing the fractions and 
It took hours of crushing, 


S17¢€S can be 


Cree 


screening 


1S 


pulverizing, screening, re-screening and 
analyzing, to produce the _ required 
amount of powder. When _ Avcoite 
proved its ability to withstand ultrahigh 
temperatures and played a successful role 
in actual space flights, Lycoming engi- 
neers realized that there was a need for 
better, faster production. 

Multiple installations of crushers, pul- 
verizers and screens to expand produc- 
tion would have been prohibitive in in- 
stallation and maintenance costs, in 
labor requirements, and in manufactur- 
ing space needs. Moreover, it would 
tax the vital quality control demanded 
in Avcoite production. Still there was 
no dodging the fact that more fines were 
needed. . .and quickly. 

\ 3-foot Sturtevant centrifugal ait 
separator was finally installed. From 
pounds a week, production spurted to 
Collected fines doubled, 
and Lycoming had available in minutes 
what formerly took almost a day to pro- 
duce. Quartz preparation ceased to be 
a limiting factor. 

The jaw crusher ade- 
quately handles the increased load; so 
does the pulverizer from which the sepa- 
rator is fed. With no other supplemen- 
tal equipment required, the unit has en- 


pounds a day. 


now in use 


RIGID STANDARDS Testing of 
quartz particles is an important step 
in missile nose cone production. They 
must meet strict standards to assure 
heat-resistance and other properties 
necessary for re-entry vehicles. 


abled Lycoming to achieve the great 
production increase. 

Here is how it works. 
quartz is introduced into the separator 
and carried to the center of a revolving 
distribution plate which shoots the ma- 
terial off its outer edge in an even, hori- 
zontal, circular spray. The separatot1 
draws air through this falling, revolving 
stream, and selects from it the desired 
fines. A fan sucks the finer particles 
upward through a large top opening 
while another lower fan whirls the up 
coming material, forcing coarser sizes 
away from the opening. Simple adjust- 
ments allow exact regulation and contro! 
of centrifugal force and air currents—one 
counteracts and over-balances the other, 
expelling the coarse particles through 
conical outlet, the fines through 
another. 

Oversized quartz particles are re-pul- 
verized with other feed. Collected fines 
are passed through a magnetic separato 
for removal of any entrained metallic 
substances which would be detrimental 
to Avcoite. The quartz fines are then 
leached and oven-dried before being 
blended with binders and other ma- 
terials. ‘The quartz preparation is finally 
stored in 75-pound batches. 


Pulverized 


one 
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SEPARATOR—DRIVER AND SCHEMATIC At right, the 3-foot-diameter Sturte- 
vant Whirlwind air separator installed at Avco Corporation’s Lycoming Division. It 
replaces screens used in earlier production. Above is an enlargement of the unit’s 
self-enclosed motor. Protective covering, plus filter, guards against dust impregna- 
tion. Quartz particles processed in the separator are in the low-micron range and 
could produce dust if the unit were not tightly closed. Below is a cutaway view of 
the separator. 
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HEN the Half-Moon, coasting 
northward early in September 


1609, rounded Sandy Hook 


into the Bay of New York, Henry Hud- 


son made one of history’s great under- 
“a situation well adapted to 
shipping.” Nature New York 
many geographical advantages: deep- 
water channels, eight separate bays, Long 
Island Sound, a tidal range of only 4.5 
feet, a large protected anchorage basin, 
i5-foot depth in main channels, and 
estuaries, kills and bays linked by deep- 
water channels with the main channel to 
the Atlantic. the ocean 
of commerce, connections 
through New York to 
harbors that reach deeply into the 1500 
square miles of New Jersey and New 
York that comprise the Port District— 
radiating 25 miles about the 
Statue of Liberty. 

lhe Port of New York Authority has 
the jobs not only of the development 
transportation and 
terminal the Port District, 
but the promotion and protection of 
commerce in the port as well. This in- 
cludes modernization and improvement 


Statements: 
gave 


From avenues 
made 


and 


are 


rivers, bays 


an area 


opt ration of 
facilities in 


and 


of waterfront facilities. 

\ part of this task is maintaining the 
channels and bays. It is handled by 
many specialized federal and 
agencies, one ol which is the fm 4 Army 
Corps of Engineers. Presently it is con- 
ducting studies of siltation problems in 
the federal navigation channels in the 
Hudson River from the Battery on the 


tip of Manhattan to the George Wash- 





state 


ome Port 


The three 
and 530- 


ington Bridge at 179th Street. 
channels involved are of 48-, 45- 
foot size. 

These channels require periodic dredg- 
ing. Clearing of four recurring shoals 
in the 45- and 48-foot channels averages 
about 500,000 cubic annually. 
Dredging the 30-foot channel along the 
New Jersey side of the river averages an- 
other 1,000,000 cubic yards a year. Es- 
sentially all drédging by the Corps of 
Engineers is done by hopper dredges, 


yards 


the spoil being hauled to sea for dis- 
posal. 

Pier maintained by the 
owners and Annual dredg- 
ing here amounts to about 3,000,000 
cubic yards of spoil, taken out mostly by 
clamshell dredges. Because of the com- 
plexity of this work, the average cost ex- 
ceeds $1 per cubic yard—more than $3,- 
000,000 annually. Recently some slips 
along the New Jersey coast of the 30-foot 
channel have been maintained by hy- 
draulic the 
spoil has been pumped to the Hacken- 


slips are 


operat TS. 


dredging operations, and 


sack meadows through disposal lines in 
tunnels underneath the Pali- 
It is proving economically ad- 


existing 
sades. 
vVantageous. 
Studies of this maultimillion-dollar 
siltation problem are being conducted 
in two hydraulic the Army 
Engineer's Waterways Experiment Sta- 
tion, Vicksburg, Miss. (Ihe Station spe- 
cializes in four major engineering fields, 
of which the science of water in motion 
is one. In this area of hydraulics, ex- 
periments are conducted to investigate, 


models at 


among other things, navigation improve 
ments in tidal and inland waterways by 
dikes, dredging and channel realign- 
ment. It is a traditional part of the 
Corps’ role in civil flood control and 
navigation aid.) 

One of the hydraulic models repro 
duces to linear scales of 1-to-300 hori 
zontally and 1-to-100 vertically only that 
section of the Hudson River between the 
Battery and the George Washington 
Bridge. The pier slips are of sufficient 
size to permit detailed studies of flow 
and shoaling patterns. Plans designed 
to reduce shoaling of the slips and to 
develop more economical methods of 
dredging and spoil deposition will be 
tested in seven areas. Each was care- 
fully selected to include representative 
slips. No tests of improvement plans 
have been conducted yet. 

The other model is 
hensive. It is constructed to linear scale 
ratios of 1-to-1000 horizontally and _ 1-to- 
100 vertically. Reproduced on it are: 
Lower New York Bay to a line running 
approximately from the base of Sandy 
Hook to Rockaway Beach: the U pper 
Bay; the East River to Long Island 
Sound; the Harlem River; Raritan Bay 
and River (south of Staten Island) to 
the Edison Bridge; the straits known as 
Arthur Kill and Kill Kull, which 
form the west and north boundaries of 
Staten Island; Newark Bay and the tidal 
portions of the Hackensack and Passaic 
rivers which empty into it; and the Hud- 
son River north to Hyde Park, N. Y. 
(This area is about the same as that en- 


more COMIpre 


Van 
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compassing the facilities of the Port of 
New York Authority.) 

Nature has provided the area with 
both salt and fresh water. Salinities and 
their effects on velocity distribution, and 
hence on shoaling, are reproduced to 
scale by operating the model with salt 
water in the downstream portions and 
introducing fresh water 
simulate upland runoff. 
created and studied by means of a light- 


upstream to 
Silting is re 
weight eranular material—gilsonite. 
[his moves and is deposited under the 
influence of the model forces in the 
manner that natural 
move and are deposited under the in- 


same sediments 


fluence of the natural forces. Tests of 
all plans designed to reduce shoaling of 
navigation channels, or to develop more 
economical means for dredging and spoil 
disposal, are conducted on the compre 
hensive model. 

So far it 
problem areas of the 


found that in the 
Hudson River. 
near the 


has been 
sediments concentrated at or 
bottom cannot be transported seaward 
Because of density 


by natural forces. 


effects, bottom currents in an upstream 
direction nearly always predominate ove 
those in the downstream direction. 

It was obvious that any plan of im 
alter 
uneconomical. 


provement so drastic as to this 


situation would be 


Therefore the objective of most of the 
plans tested was to concentrate the shoal! 


ing in areas where maintenance dredg- 


ing would be more economical or de 


sirable, and/or to encourage upstream 


movement of sediment so that deposition 


channels downstream from the 
Washington Bridge 


This would increase deposits 


in the 
George would be 
decreased. 
above the bridge where the naturally 
greater depth is more than that required 
for present and anticipated navigation. 

lo concentrate shoaling in preselected 
areas, plans have been made for sedi- 
ment traps to be dredged in strategic 
locations in the channels under study. 
Model tests indicated that such traps in 
the 45- and 48-foot channels were gen- 
erally ineffective in concentrating shoal- 
ing at the desired locations. However, 
a trap dredged at the upstream end ol 
the 30-foot channel was very effective in 
stopping most of the sediment that now 
deposits along essentially the full length 
of this channel. 

Supplemental field studies by the U. S. 
Army Engineer District, New York, indi- 
cate that maintenance dredging of this 
sediment trap might be accomplished 
more economically by a pipeline dredge 
Ihe spoil could be 


than a hopper. 


pumped through disposal lines to the 


Hackensack meadows as already de- 


\s an 
method might be of great economic value 


scribed. added benefit, this new 


in reclaiming portions of the meadows 
for industrial and other uses. 


SILTATION MODEL 
River is at right; the East River, left. 
ness. 
ment of salt water with the tides. 


Looking toward the ocean from Manhattan. 
Metal tabs in the water courses simulate rough- 
Confetti on the surface traces flow direction of fresh water. 
Tides are automatically produced with the cycle 


The most effective plans for reducing 


shoaling of the channels downstream 
from the bridge, by encouraging deposi- 
tion upstream from it, incorporate one 
or more of the following features: (1) 
closure of the Harlem River; (2) dredg- 
ing at the George Washington 
reduce current velocities and turbulence; 


41 idge to 


and, (3) construction of a dike along the 


west side of the rivet just downstream 


from the bridge to eliminate a region of 
Although 


verv ettec- 


EXCESSIVE Cross sectional area. 
tests show that these would bs 
tive in the shoaling battle, field studies 
Harlem Rivet 


used ex- 


indicate that closure of the 
would not be feasible. It is 
connects 
Island 
Sound. Wash 


ington Bridge would be difhcult and ex- 


tensively for navigation for it 
with the East Rive Lone 
Dredging at the George 


and 


pensive because of the great depth in- 
volved and the nature ol the bottom. 
that 


(rap neal 


Lheretore. it presently 


a combination of a 


appt arTs 
sediment 
the upstream end of the 30-foot channel, 
together with the contemplated new 
methods of dredging and disposal of 
and 


spoil, otters the most feasible €CO- 


nomical means of reducing the cost of 
maintaining the navigation channels in 


th Port of New York. 


The Hudson 


Dve shows move- 


period reduced to 7.5 minutes. Ground and graded pure asphalt is injected to repre- 
sent bed load and simulate shoaling. The view on opposite page was taken from the 
right of the picture below and shows area of Hudson under study. 


Photos: 








Opposite, The Port of New York Authority; Below, U. § 
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Sports-minded employees 

Lunch at a Midwestern machine 
Hour tool manufactory have de- 
Sport veloped a recreation hour 
sport with their Moto-Truc 

fork truck. They have built a regula- 
basketball backboard with sleeves 
Now the 


tion 
that fit over the truck’s forks. 


vehicle not only works a full 8-hour day, 
hut an additional hour at lunchtime. 
Parked in a paved yard outside the 
plant, the unique idea lets employees 
sharpen their shooting eye while they 


eXeTCISEe. 
oS -2u— 


For the first time engineers 
can study in detail how 
materials stretch and break 
when pulled apart in tem- 
perature ranges encoun- 
tered in outer space, and in fueling 
rockets with liquefied gases. Tensile 
strengths of materials at temperatures 
near absolute zero are now determinable 
with a special cryostat recently devel- 
oped by Arthur D. Little, Inc., and in- 
stalled on existing tensile-test equipment 
at the U. S. Army’s Watertown Arsenal 
in Massachusetts. Specimens of struc- 
tural materials are cooled in this spe- 
“refrigerator.” Designed to speci- 


A Real 
Cool 
Test 


cial 





That 


fications required in a testing process de- 
veloped at the Arsenal, the ADL tensile- 
test cryostat has two parts: a cooling 
chamber and an automatic measuring 
device. Through the use of liquid nitro- 
gen and liquid helium, the chamber can 
be refrigerated to 4.2° K (—452° F). 
Two pairs of sliding calipers inside the 
chamber scan the specimens’ dimensional 
deviations during stress applications and 
relay measurements to a computer-re- 
corder that plots a stress-strain curve. 


2. RR 


A contractor working in 
New York City, recently 
applied air power to 
keep the job going de- 
spite the heavy snow. 
One morning after a heavy blanket had 
fallen, air hoses removed from 
riveting hammers and directed at hy- 
draulic-jack supports holding up a part 
of a major expressway in Brooklyn. 
The resulting 100-psig blast swished the 
snow out of the way so that the $11 
million reconstruction and expansion 
job could continue. The same con- 
tractor also used the hoses to clear paths 
from various parts of the project to 
others. One aisle 2 feet wide and 60 
feet long was cleared in 10 minutes. 


Contractor's 
Pneumatic 
Snowplow 


were 


ei eR 


An air-powered “batter” 1s 
giving New York Yankee 
catchers excellent practice 
in nabbing pop fouls. At 
their St. Petersburg, Fila., 
winter training camp, an improved 
pneumatic lron Mike is at work. With 
the barrel just above the horizontal, it 
pitches curves, sliders, change ups and 
a demon of a fast ball. Raised farther, 
the gun throws jolting line drives or 
lofts fly balls to the far ends of the 
park. Recently, as told in the New York 
Times, a coach turned down the gun’s 
pressure and pointed the barrel almost 
vertical. —Then he assembled his catchers 
and put them to work snaring pop fouls. 
One of the sayings of baseball is that a 
catcher has to work for 10 years before 
he is sure of catching such fouls. One 
of the reasons is that hitting them in 
practice is difficult—the coach's fungo 


Air 
Avoids 
Errors 


stick must get only a tiny piece of the 
ball. Another reason of course is that 
normally only a few pop ups occur dur- 
ing each game. A catcher must shed 
his mask, locate the ball in the air 
above him (often he’s looking into the 
sun), then dash to get under it. ‘The 
compressed air gun reportedly gives the 
young backstops more practice on the 
tricky fouls in an hour then they would 
otherwise get in an entire season. The 
air gun is good also for “hitting” another 
tough ball to field—the bunt. 


ee 2 


The penny may be 
worthless for a gum- 
ball in these days of 
economic gyrations but 
it is useful to hold the 
Bible. According to a National Bureau 
of Standards spokesman, a camera has 
been developed that is capable of taking 
such tiny photographs that it could re- 
cord the entire Bible on a small part of 
the copper. The camera was designed to 
measure the resolving power of photo- 
graphic films, plates and papers. In a 
photograph released, the first page of 
the Bible has been reproduced—it took 
one-millionth the space as the original. 
If you have trouble finding mint marks 
on old coins, we don’t advise your try- 
ing to read the verses—the letters are 
not much larger than some bacteria, and 
to read an entire page, a magnification 
of 1250 through a fine microscope would 
be necessary. 


New Use For 
Numismatic 
Standby 





LOAD LIFTER 


By “climbing” up and down steps on 
two endless belts, this electric-powered 
hand truck simplifies the moving. of 
appliances, office equipment, pianos 
and other large items. With the 
powered belts doing the lifting and 
lowering, the operator need only guide 
the truck. The Stair Cat is manu- 
factured by New Design & Develop- 
ment Corporation; the cleated belts, 
by Goodyear Tire & Rubber Company. 
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Our faith in the gentle 
breeze, which had been 
shaken with the ever-in- 


Phlegmatic 
Breeze For 


Wind Tunnel creasing Mach speeds of 


today’s wind tunnels, was 
restored when, on a recent promenade 
through Johns Hopkins University’s de- 
partment of mechanics, we came across 
a 2-story wind tunnel designed to blow 
an air stream so smooth it feels soft. 
Speeds vary from 5 to 100 mph as they 
pass through the 100-foot-long closed- 
circuit tunnel. The purpose, we learned 
from Dr. Stanley Corrsin, director of 
the engineering scientists there, is re- 
search in turbulence. What is this? It 
is water flowing from a spigot or smoke 
rising from an industrial plant; it is 
vermouth swirling in a martini pitche 
or the movement of nebulae in cosmix 
space. 

A 2-stage high-pressure fan with ad- 
justable blades sets the air in motion. 
Air passes quietly from the fan over a 
cone designed to keep the flow even. 
[he breeze then passes through a “tem- 
perature homogenizing” 
makes a right-hand turn over a group of 
curved metal vanes. 


section and 
From here it goes 
large settling chamber.  Fluctua- 
tions in the air flow are smoothed out, 


to a 


a process aided by large mesh screens. 
As the gentle breeze passes through a 
tapered section, speed increases. As it 
enters the 35-foot-long test section, the 
air is made turbulent. Electrical equip- 
ment fluctuations in 
and temperature. 


velocits 
It is hoped that the 
tunnel will give all persons concerned 


measures 


with the flow of liquids, gases or air in 
pipes, through jet engines, over aero 
dynamically built 
to one of the 


be dies, €tc., answers 


common technological 


problems of the twentieth century. 


x k * 


Man always is searching fo 
Fresh 
Water 
Search 


more water. especialiy that 
which is usable, drinkable. 
This 


mentioned 


column has often 
attempts to 
achieve economical, high-production 
Now 
two Los Angeles, Calif., researchers have 
developed a_ water-filtering membrane 
that holds great promise. According to 
reports received from the West Coast, 
the membrane allows the scientists to 
get fresh water at a rate of 8 gallons per 
day per square foot of film area. More 
important, the water is produced in a 
single filtering from brine containing as 
much as 5.25-percent salt concentration 
—saltier than ordinary water. 
Sidney Loeb and Dr. Srinivasa Sourira- 
jan, of UCLA, say that the process holds 
possibilities for large-scale com- 
mercial use because the film is both 
cheap and durable, and the equipment 
is simple and able to run continuously 


without maintenance. As for the power 


means of gaining potable water. 


ocean 


oreat 
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requirement, it is said to be as low as 
any other desalinization method. In 
making their film, the two engineers 
mixed cellulose acetate with aqueous 
magnesium perchlorate solution and 
acetone. They then cast the sticky mix- 
ture cold on a glass plate. ‘The result- 
ing 0.004-inch-thick film is next stripped 
from the plate. The finished membrane 
is mounted on each side of a porous 
steel disk. Any number of disks can be 
stacked in a frame press, salt water is 
circulated through the unit at 1500-psig 
pressure and desalted water flows out the 
bottom. The method can filter water 
100 times faster than previously used 
commercial films. 


x * * 


Early sea captains and 
desert wanderers may 
have the first hu- 


Celestial 
Navigation 
By Fishes 


been 
mans to discover celes- 

tial navigation, but ap- 
parently nature beat them to it as she 
has done in so many cases. Fish, specif- 
ically sockeye salmon, evidently use the 
skies and the stars to orient themselves 
while migrating, according to scientists 
of the Fisheries Research Board of 
Canada. Observations on adult salmon 
have produced evidence that migration is 
limited to particular pathways at particu 
and the influences of daily, 


seasonal cycles in activity o1 


lar times;: 
lunar and 
behavior, of weather changes and of hy- 
drodvnamic forces have been substan- 
tiated. 


tation in 


Experimental studies on orien- 


sockeve smolts has indicated 


consistent directional tendencies when 
vision of only the sky is permitted; over- 
cast skies or artificial covering has re- 
sulted in the fish pointing in random 
directions. Moonlight, sunset afterglow 


- 


or city lights may interfere to some ex- 
tent, but the studies indicate that celes- 
tial orientation is an essential component 
for the successful migration of the sock- 
eye out of lakes and towards the sea. 


a 


Three University of Kansas 


scientists have discovered 


relatively 


Heat 
Under The 
ice low the thick ice surfaces 
of two Antarctic lakes. 
Studying the biology of freshwater lakes 
under a National Science Foundation 
grant, the three made thei 
tions at Lake Bonney and Lake Vanda 
near McMurdo Sound. At Lake Bonney 
water became warmer with depth and 
ranged from 32.5° F just under the ice 
to 45.9° F at the 50-foot mark. I he 
temperature grew colder below this point 
and at the bottom was 27.6° F. ‘The lake 
100 feet deep. Though the 
feet 


toward 


warm water be- 


investiga 


is about 
water was reasonably fresh 535 
down, it 
the bottom. 

Investigation at Lake Vanda, 190 feet 
deep, showed that the temperature was 
16.4 50 and 75 feet and re 
mained as high as 45.5° F at 100 feet, 


the scientist could 


became much saltie 


Kk between 
the lowest point 
measure. 

Finding the warm 


pected for several reasons. 


Was UleCX 


First, the 


waters 


average temperature in the Antarctic 1s 
below freezing and melting of surface ice 
Second, the 
from 10 to 


nonexistent. 

ice covel lakes is 
14 feet thick and appears to be perma- 
For these reasons, it was assumed 


iS essentially 


over the 


nent 
the lake 
about 30° F 
for the above-freezing waters Was high 


waters would not be above 


(One possible reason ottered 


heat-flow from the earth about the lakes 


LANDING CRAFT RETRIEVER 


This monster of the 20th century is lifting a disabled LCM (Landing Craft Mecha- 
nized) from the surf to bring it up the beach. Designed primarily for recovery of such 


beached or damaged craft, the LCR also has vast freight-lift potential. 


It was demon- 


strated at Fort Story, Va., when the LCR moved a loaded Sea Van of cargo from land- 


ing craft to flatbed truck. 





rom The 


Land of Oz 


¥ YOU like to argue, take sides 
on the question of how and when 
the world One that 
the universe was formed with a violent 
explosion 30,000 million’ years 
[he opposition believes that matter 
created in momeni, 
but that the 30,000 


million to 60,000 million years ago and 


began. theory is 
some 
avo 
one 


was not vyreat 


universe began 
has been in the pains of creation ever 
since. 

If you like to argue, take sides now. 
Within a few the to this 
burning question may be found. Theol- 
theoretical science and philosophy 


vears answer 
OLN 
will have to take a back seat. 

Radio telescopes will undoubted]y pro- 

[here are a numbe 
the earth, the largest 
presently being the 250-foot antenna 
at Jordell Bank, England. In the U.S. 
a large installation is now being readied 
at Green Bank, W. Va. ‘The National 
\stronomy Observatory will have 

saucer-like that will 
pick up mysterious signals broadcast by 
unknown sources deep in space. It will 
feed them to a powerful receiving unit. 
received, 


vide the solution. 
of them dotting 


Radio 


a huge structure 


By studying information 


astronomers can precisely locate the 


transmitting source, determine its size 


and calculate its speed and direction of 
motion. Thus the 
the largest precision instruments ever 
designed, will help man _ chart the 
heavens as never possible before. 

To support the _ 140-foot-diameter 
antenna, a massive aluminum superstruc- 


new device. one of 


eee 1) 


eo" 


ture has been fabricated by E. W. Bliss 
Company, Canton, Ohio. About 600,000 
pounds of aluminum structural compo- 
nents, supplied by Aluminum Company 
of America, Kaiser Aluminum & Chem 
cal Sales, Inc., and Reynolds Metals 
Company, were fashioned into the tele- 
scope’s all-welded framework. Shown 
here is the assembly that will help post. 
tion the antenna. The shaft, 32 inches 
in diameter and 34 feet long, 
of welded aluminum plate. 
Powered by hydraulic motors, the dish 
will rotate around an axis parallel to 
that of the earth. Once it 
radio “hot spot” in the heavens, it can 
be rotated automatically just fast enough 
to compensate for the earth's turning, 
keeping the source always in view. 
[his makes it the 
equatorially mounted radio telescope. 
Radio astronomy born in 1932 
when Karl Jansky, a 27-year-old U. S. 
lab technician studying noises affecting 
transoceanic radio telephone circuits, 
accidentally recorded sounds that came 
from the direction of the Milky Way. 
Until this time, only light (visible radia- 
tion), which is a tiny segment of the 
entire range reaching the 
earth, could be received and interpreted. 
Since 1933, scientists have discovered 
that stars, planets, and even great clouds 
the earth with radio 


is formed 


locates a 


world’s largest 


was 


of signals 


of gas, bombard 
waves. 

Today the most powerful optical tele- 
scopes are limited to a distance of about 
2 billion light years (1 light year is about 
6 trillion miles). —The Green Bank in- 
strument will be detect radio 
waves reaching the earth from as far 
The scope, 


able to 


away as 5 billion light years. 
operated by a nonprofit organization of 
nine eastern universities known = as 
\ssociated Universities, Inc., for the Na- 
tional Science Foundation, a government 
agency, may prove signals are coming 
from civilizations on other planets. This 
would make Project Ozma (named after 
the fictitious Land of Oz) a success. It 
would also be one of the most dramatic 
discoveries of all time. 
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Power Forecast 


ILOWAT TS for 1980 is the subject of an 
information pamphlet released to us a 
few days ago. By that year, this nation’s 

electric power companies expect to have a 
total capacity of 500 million kw. ‘This is about 
' times the amount now available and _ repre- 
sents the power equivalent of 176 manservants 
lor every person in the country. 

[hese are giant steps indeed for a scienc 
that arrived just 80 years ago when Thomas 
Edison developed his lighting system. About 
75 percent of the nation’s power requirements 
now are served by some 400 investor-owned elec- 
tric companies. The other quarter comes from 
governmental agencies and from cooperatives. 

The forecast expansion, it is estimated, will 
call for expenditures of more than $143 billion 
by the investor companies. ‘Today their plants 
are valued at about $43 billion. The big em- 
phasis of late has been on the growth of nuclear 
power, of course. Predictions indicate that 
about 39 million kw will be available from the 
atom in 1980 as compared to the 65,000 kw 
being put out in 1959. Nuclear power contracts 
calling for investments of $650 million are now 
in effect. 

The fact remains, however, that the majority 
of our electrical energy, for the next several 
decades at any rate, will come from thermal! 
and hydro stations, primarily the former. ‘To 
meet all of the future requirements for power, 
electric companies are putting more and more 
emphasis on research. Already thermal power 
plants are operating at temperatures and _ pres- 
sures thought impossible 15 to 20 years ago. 
[he reliability of equipment has_ increased 


Belated 


EBRUARY'S issue of Compressed Atr Maga- 
zine marked the end of 65 years of publica- 
tion. It rolled by without attracting much 

attention in these ofhces and that, we feel, is 
indicative of the future of compressed air power. 
\t an age when many firms feel that its em. 
ployees should retire, hardly a glance in retro 
spect was taken because the editors were busy 
looking forward to a variety of new uses of com- 


yressed air, or new adaptations of old ones. 
| | 


markedly, due to supplier-company research in 
such areas as metallurgy and quality control. 

Electric companies point with pride to the 
fact that the cost of electricity is one of the 
least inflated charges we as Consumers must pay. 
[he pride is certainly justifiable in the face of 
rising costs of labor, material and even the fuels 
which fire their boilers. The utilities them 
selves point out that it is the efhiciencies brought 
about by higher temperatures and pressures, by 
more reliable equipment, by fuller utilization of 
all plants through inter-plant hook-ups and by 
more complete utilization of all the power con 
tained in the fuels they burn that have made it 
possible to produce so much electricity for so 
little. 

We are particularly taken with the emphasis 
that the utilities have placed on the role played 
by the equipment they use. We'd like to point 
out that many of the advances in fluid handline 
equipment that are of such benefit to powe! 
producers are also helping the hundreds of other 
industries that need pumps as basic and integra! 
parts of the processes they use. 

Another item of interest to us was that the 
building plans of the next few years are being 
based on the figures quoted, an indication of 
their reasonableness to hard-headed business 
men. The figures swimming up out of th 
crystal ball thus are quite clear for the years up 
to 1980. Estimated figures for the year 2000, 
although less distinct, show that we will need 
about 6 to 10 trillion kw. Such an incredible 
amount of energy gives us a slight glimpse of 
the high level of material well being that we 
mav look forward to. 


Birthday 


[he first issue of Compressed Air Magazine 
appeared in March 1896, and its editor, in com 
menting on compressed air power said, “Its 
scope of usefulness is each day widening and its 
possibilities are beyond conjecture.” A month 
after the sixty-fifth birthday of the first maga 
zine to report the uses of compressed air power, 
we can't think of a more apt statement than; 
the usefulness of air power is indeed each day 


widening. 








ge: television patents were granted 
to Viadimir Zworykin and _ Philo 
Farnsworth in the 1930's, the develop- 
ment of this broadcasting medium has 
idvanced at a rapid rate. Out of neces- 
sity, the production of television sets 
has kept pace, with annual production 
in the millions. Each of these sets con- 
tains a picture tube, but many millions 
more are made for future replacements 
by repair men. It is understandabie, 
therefore, why picture tube manufac- 
turers are always looking for greater pro- 
duction, higher quality and lower costs 
In this demand-production 
race, seemingly small factors become 
major problems. Clean, dry air is one 


pel unit. 


QO} these. 


[homas Electronics, Inc., produces 
nearly 6000 TV tubes daily. Zinc sul- 
phide phosphor crystals are permanently 
bonded to the inside of each tube to 
Clean, de- 
humidified air is used to dry and harden 
the luminescent screens. fo promote 
good drying, it is essential that the high- 
volume air flow be free of impurities. 
lo accomplish this, more than 500 dry- 
type air filters are installed at the point 
of use—where the drying air enters the 
bulb 


form the picture surtace. 


[he production line for cathode ray 
tubes is highly flexible. It utilizes filters 
just after the glass bulb has been filled 
with an ultraclean water mixture con- 
taining zinc sulphide phosphor and other 
chemicals that assure an even bonding 
of the screen to the olass. 

[he glass bulbs are held on tilting 
tables until the phosphor has settled to 
the inside face of the bulb. They are 
then gently inverted causing the water 
to pour out the neck. Clean air which 
passed through the filter is injected into 
the bulb at atmospheric pressure to pre- 
vent any bubbling action that would 
wipe the phosphor from the bulb face. 

\fter the bulbs are inverted, warm 
dehumidified air is forced through the 
same filters to dry the screen and assure 
i uniform bond. After drying, the bulbs 
are automatically conveyed to the subse- 
quent operations required to produce 
finished television picture tubes. 


ZOD 


MAINTENANCE SERIES REPRINTS 


The series on pneumatic tool maintenance (Part IV appears 
opposite) has stimulated considerable demand for reprints. 
We have combined all parts of the series into one |6-page 
pamphlet to be available about the middle of May. While 
the supply lasts, readers may obtain single copies free of 
charge by addressing Compressed Air Magazine, Reprint De- 
partment, 942 Memorial Parkway, Phillipsburg, N. J. 








Clean, Dry Air 


For Television Tube Production 


GENERAL VIEW 


Tube production department at Thomas Electronics. Each 


hose on the settling tables in the right of the photograph is connected to a Purolator 


dry-type filter. 


The filters, manufactured by Purolator 
Products, Inc., allow more than double 
the air flow at atmospheric pressure than 
units previously used. ‘They also elimi- 
nate the need for a special ball valve 
that was used to cut off air flow through 
the previous filter; it restricted air pas- 
sage when operating under normal air 
pressure. 

The same filters, after proving their 
value in consumer picture tube produc- 
tion, were used in the Industrial & Mili- 
tary Tube Division in the manufacture 
of oscilloscopes, radar, industrial moni- 
tors, spot scanners and in medical in- 
stallations. 


DRYING Television tubes rest on 
rotary drying table as warm dehumidi- 
fied air is forced in them to dry the 
luminescent inner surface. 
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PERIODIC 


F THE PISTON-TYPE pneumatic 

tools, perhaps the most representa- 
tive is the hoist. ‘These lifting devices 
are popular for precision placing of work 
pieces—as in machining operations and 
body drop areas of automotive plants— 
because control is instantaneous, accu- 
rate and sharply defined. Furthermore, 
they can be overloaded and stalled with- 
out damaging the motor. Models are 
even available that convert plant air into 
vacuum for lifting parts that cannot be 
scraped or nicked. Maintenance too is 
an important factor in air hoist popu- 
larity for it is minimal, if hoists are in- 
spected and maintained regularly. 


Lubrication 

The most critical phase of hoist main- 
tenance is lubrication. Often hoists are 
high and out-of-the-way. Most workers 
don’t think about them unless they do 
not work. By then, it is usually too late 
to salvage the hoist and it must be 
scrapped or undergo expensive repair 
work. 

Because of their construction, hoists 
must be shipped without oil. Tags of a 
distinctive color ought to be tied to each 
unit when it is shipped. One pneu- 
matic tool manufacturer that utilizes a 
red tag warning of the need for lubrica- 
tion before operation reports that often 
hoists returned for repair show the metal 
parts actually turned blue from high 
temperatures. This could only result 
from running without lubrication—an 
indication that not only was the warning 
red tag ignored, but that parts lists in- 
structions were not read either. 

In the second article in this series, it 
was suggested that a check card be made 
for each pneumatic tool so that periodic 
and planned inspection and mainte- 
nance routines could be established. 
Perhaps this is most applicabie to hoists 
because of the out-of-the-way areas in 
which they are installed. A method of 
regulating maintenance of these tools is 
to inspect them concurrently with peri- 
odic safety checks. Most plants operate 
with regular safety routines. 


Vent Plug 

Some hoists are equipped with an oil 
reservoir vent plug on the top. When 
this is lost, a solid plug is often put in 
its place. ‘This unwanted “seal” causes 
pressure to build up in the oil reservoir. 
Oil is forced out, quickly depleting the 


supply. Frequently the overflow seeps 
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PREVENTIVE MAINTENANCE 
IV. Piston-Type Tools 


into the cylinder heads. Since oil is 
incompressible, the piston heads may 
blow. 

Leaving the vent plug out all together 
is equally disastrous, for dirt and grime 
fall into and accumulate in the oil reser- 
voir. This is an abrasive and quickly 
wears away operating parts of the hoist. 
Lubes must be clean when added—and 
must be kept clean. When the manu- 
facturer’s vent plug is removed for servic- 
ing the hoist, it should not be lost. On 
some quality hoists the vent is attached 
with a chain—a helpful gesture that re- 
duces maintenance and_ replacement 
costs. 

Oil leaking on the operator’s head is 
more than a nuisance; it is an indication 
of inefficiency in the hoist. It tells the 
worker that compressed air is leaking 
into the oil reservoir and that the tool 
is not doing its full job. The leakage 
should be promptly reported to main- 
tenance teams which can take care of the 
indicated worn conditions. 

Since repair work on hoists is usually 
done by the owner, and since hoists are 


PISTON-TYPE HOIST 


long service life. 


assures constant regulated lubrication of the motor. 


be effective. 


usually cleaned of all grease and oil be- 
fore the worn parts are replaced, it Is 
important that surfaces be _ properly 
lubricated again before operating the 
hoist. Special attention must be given 
the grade and quality of lubricant used 
on such meshing surfaces as the teeth. 
They should be greased as they were 
when they left the manufacturer. The 
hoist manufacturer can suggest the 
proper lubricant for the application and 
climate conditions under which the hoist 
is operating. 


Summary 


It can be said that hoists have few 
parts that must be replaced in periodic 
maintenance programs. They must usu- 
ally be replaced as a new unit. How- 
ever, with periodic inspection to see that 
oil and grease reservoirs are filled with 
the proper amount of clean lubricant, of 
a grade and quality specified in instruc- 
tion sheets, the service life is lengthened 
beyond conception. 

—S§.M.P. 


Lubrication is essential to proper hoist operation and 
The built-in oil chamber must contain lube, for when it does it 


Lubrication must also be clean to 





Industrial 
Notes 


S.ipspr \Y is a spray-on dry lubricant 
that reportedly provides ultraslick sur- 
faces without staining, running or pick- 
It eliminates the mess that 
often oil, silicone, and 
graphite lubricants. Instead of leaving 
drips, stains, blotches or sticky spois, it 
forms a solid coating that transfers from 
the sprayed surface to any other material 
‘that rubs against it—yet, it remains dry, 
clean and colorless. The active ingredi- 
ent is TLT-17 flourocarbon telomer. 
Dispensed from an easy-to-use aerosol 
can, it will lubricate all types of sur- 
metal, paint, rubber, 


ing up dirt. 
act ompanies 


faces, including 


glass, plastic and leather. Drying quick- 
ly after application, it is not affected by 
water, light, oil or solvents. Slipspray 
makes such items as drawers, doors, win- 
dows, screens, and zippers slide easily 
and keeps them from jamming and stick- 
ing while not in use. In addition, it 
serves as a corrosion retardant for battery 
terminals, stored tools, guns, skates and 
other metal equipment. The slippery 
film provided by the spray lubricant 
helps to keep grass, dirt, snow, and mud 
from sticking to garden tools and other 
equipment. It is not only insoluble in 
water, but will neither freeze nor melt. 


Normally, it will last several months. 
Outlets will include auto supply stores, 
service stations, garages, car dealers, and 
hardware, drug, variety and department 
stores. E. 1. du Pont de Nemours & 
Company, Wilmington 98, Del. 


ExHaust PURIFIERS for oxidizing 
carbon monoxide, fumes and odors are 
illustrated and described in a 4-page 
folder entitled For Cleaner Safer Air. 
The literature gives the technical charac- 
teristics and typical elimination data for 
three types of catalytic purifiers: (1) 
OCM Catalytic Exhaust Purifier for en- 
gines fueled with LP gas or unleaded 
gas, (2) OCM Dieseler for 4-cycle diesel 
engines, and (3) Oxy-Muffler for engines 
operating on leaded gasoline. The 
literature states that the first eliminates 
95 percent or more of carbon monoxide 
and more than 80 percent of the other 
objectionable exhaust elements. ‘The 
OCM Dieseler, when operating at 60- 
percent load or better, eliminates 60-85 
percent of the carbon monoxide and the 
hydrocarbons, aldehydes, smoke and 
odor normally associated with diesel 


1200-cfm Cycloidal Rotor Portable Compressor Announced 


Con TRACTORS will realize many 
savings from a distinctly new type of 
portable compressor now available from 
Ingersoll-Rand Company. The new ma- 
chine has a full capacity of 1200 cfm at 
a nominal 100-psig pressure and because 
of a new concept in air compression 
weighs 1000 pounds less than and is no 
larger than the firm’s present 900-cfim 
The compressor uses cycloidal 
rotors rather than rotors, 
familiar to portable compressor users, 
to achieve the great reduction in weight 
and size. It is driven by a compact en- 
gine—the General Motors 12V71—to pro- 
the ultimate in lightweight, yet 

construction, according to the 
manufacturer. Contractors stand to 
gain considerably because of reduced 
operating costs, and because more air 
can be obtained from the often limited 
space available for compressors at con- 
gested worksites. In some cases it may 


S1Zes. 
\ ane-ty pe 


vide 
sturdy, 


preclude the necessity for locating large 
batteries of compressors at a consider- 
able distance from construction sites, and 
piping the air to drills and tools. 
Although the design is new for port- 
the United States 


smaller units have 


able « ompressors in 


(similar, but much 
been available in Europe) a number of 
stationary models in this size have been 


built by the company. According to the 


announcement, “We_ (Ingersoll-Rand) 
have found that demands for larger ca- 
pacity can be satisfied best by this new, 
improved machine. While we _ have 
built and tested it in smaller sizes and 
are ready to manufacture them at any 
time, we believe we can give users 
greater value in the smaller sizes with our 
Gyro-Flo vane-type, oil-cooled compres- 
sors. The new design lends itself to 
1200-cim size, where weight and dimen- 
sions are so important in comparison to 
capacity.” 


The cycloidal rotor compressor is being 
made in the firm’s Painted Post, N. Y., 
plant which is the world’s largest devoted 
to the manufacture of compressors. ‘The 
new machine, it is said, incorporates 
many improvements and design features 
that enable it to be produced on ma- 
chine tools in accordance with American 
production methods. <A photograph of 
the compact, high-capacity compressor is 
reproduced Ingersoll-Rand 
Company, 11 Broadway, New York 4, 
N. Y. 


above. 
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fumes. ‘The last type of purifier will 
clean up to 90 percent of carbon mon- 
oxide, aldehydes and odors, it is re- 
ported. Applications for the units in- 
clude fork trucks, stationary engines, 
power sweepers, over-the-road trucks and 
construction and mining equipment. 
The catalytic purifiers, constructed of 
sturdy pressed steel parts, pipe, castings, 
and fittings, come complete with installa- 
tion instructions and_ service notes. 
Oxy-Catalyst, Inc., Berkley Road and 
Lancaster Avenue, Devon, Pa. 


Sap to have hundreds of uses in in- 
dustry, spring-action double-ended clips 
which open at either end are one of the 
latest items from the many-faceted Ed- 
mund Scientific Company. Only 2 
inches long, the fasteners are made of 
strong, but lightweight, plastic. ‘They 
are durable and easily cleaned. The 
ingenious spring action permits them to 
open at either end with a squeeze of 


the fingers. Uses mentioned for them 
include keeping production orders to- 
gether, collating research or design notes 
for ready reference, displaying plans or 
sketches at meetings, hanging up samples 
or bulletins, drying photographic prints, 
and . your imagination is the limit. 
The cost is only $8.95 per package of 100, 
postpaid. Edmund _ Scientific Com- 
pany, Barrington, N. J. 


Quarry, mine and heavy-construc- 
tion applications are best suited for a 
heavy-duty air hose developed by Dayton 
Industrial Products Company. It is 
capable of maintaining working pres- 
sures higher than any previous Dayton 
hose, according to company spokesmen. 
Called Maximair, the hose _ features 
double-braided high-tensile rayon con- 
struction; an abrasion resistant.neoprene 
cover provides maximum protection 
under rigorous conditions. Flexibility 
and toughness make this product ex- 
cellent for use as “bull” hose. It can 
maintain pressures to 400 psig in certain 
sizes and is available in 25-, 50- and 75- 
foot lengths through 2-inch sizes. 
Dayco Corporation, Dayton Industrial 
Products Company, 2001 Janice Avenue, 
Melrose Park, Ill. 


Ruccep. lightweight, economical— 
these words describe the 080 filter regu- 
lator. The unit is applicable where- 
ever a controlled supply of clean air or 
gas is needed. It has a wide range of 
applications in commercial as well as in- 
dustrial control systems. Constructed 
of pressure diecast aluminum, the 080 
has a maximum inlet pressure of 250 
psig and outlet pressure ranges of 0-5, 
5-35 and 35-100 psig. Bulletin IIII-A 
is available without charge and describes 
the filter regulator. Rockwell Manu- 
facturing Company, Meter & Valve Divi- 
sion, 400 N. Lexington Avenue, Pitts- 
burgh 8, Pa. 


Tue HOFFMAN line of 2-, 3- and 4- 
way, and 4-way 5-port, poppet valves 1s 
presented in a single complete chart. 
Air and solenoid pilot operators are 
illustrated and co-ordinated in the chart 
with compatible valves. Inline and sub- 
base mounted styles are described. Cuta- 
way drawings show construction features, 
sealing arrangements, poppets and flow 
pattern through valves in normal posi- 
tion. Air, single solenoid pilot, sole- 
noid pilot with time delay head, solenoid 


pilot with booster, double solenoid pilot 
(momentary), and twin solenoid pilot 
(3-position) are the operators illus- 


Sititusue 


mae 
Sey 


PE 
wm me 
ee 
tom 
Set 





trated. The digest catalog, No. 60-2, is 
planned for quick, easy reference. 
Hoffman Valves, Inc., 2360 W. Dorothy 
Lane, Dayton 39, Ohio. 


Av TOMATIC nailing of all types of 
wood and fiber products, crates, boxes, 
pallets and sheathing in home construc- 
tion can be accomplished with portable 
pneumatic guns described in Bulletin 
B-115. The tools hold 150 fasteners, and 
can drive them faster than 3 per second, 
even by unskilled labor. Special guides 
position the fasteners precisely. Guides 
flip up, out of the way, when not re- 
quired for face nailing. 

Here are some of the fasteners that are 
available. Divergent Chisel DC staples, 
as long as 2 inches, increase pull-out 
strength since the legs “‘fishhook” as they 
drive, gripping the wood like a vise. 
Air-driven staples do not split the wood 
as hand-driven ones do because they are 
shot in at high speed. Furthermore, two 
legs of the staple more than match the 
holding power of a single nail. The 
wide crown of the staple increases pull- 
through strength and works effectively 
even in split lumber, which would have 
to be scrapped if nails were used. Spe- 
cial Spotclinch staples for clinching 
against steel plates also have solved many 
crating and _ pallet-making problems. 
For extra shear strength, a T-Nail (6 
penny) is available with the same auto- 
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24-hour service ... 
all makes and sizes... 
new valve guarantee. 


HOW'S YOUR STOCK OF SPARE VALVES? 
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CONRADER’S 


REBUILT UNLOADER VALVE 


LEAL TTT tie 


REPLACEMENT SERVICE 


TIME 
PRODUCTION 
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R. 


BOX 924 . 


CONRADER © 


ERIE, 


PA. 





the latest thing in ALPINE JUMBOS 


Using one of the largest and most modern 
boom jumbos ever built, workmen on the 
French side of the new Mont-Blanc tunnel 
are waging a winning battle against Europe’s 
highest mountain. 

The huge four-level gantry-type jumbo 
mounts fifteen 32° bore Ingersoll-Rand 
drifters on Ingersoll-Rand Hydra-Booms 
that provide complete hydraulic position- 
ing for all drills. It was built in Lyon, 
France, by Ferrand & Frantz, and Entre- 
prises de Travaux Publics Andre Borie. 
Fourteen-foot blast holes are drilled with- 
out steel changes, using 134” Carset bits. 
A burn hole is put in each round by an 
Ingersoll-Rand Downhole Drill with an 8” 
Carset bit, to permit pulling longer rounds 
resulting in greater advance per man hour 
at less cost. Ask your Ingersoll-Rand en- 
gineer for complete information. 


A CONSTANT STANDARD OF QUALITY 
IN EVERYTHING YOU NEED 
FOR DRILLING ROCK 


230A5 11 Broadway, New York 4, N. Y. 
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matic drive. For nailing thin veneer 
crates or corrugated paper to wood, a 
wide-crown Spotnailer is available, ac- 
cording to the bulletin. The unique 
controlled drive of Spotnails’ gun snugs 
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the fastener against the wood exactly 
the same every time. The catalog may 
be obtained without charge from the 
company. Spotnails, Inc., Department 
43, 1100 Hicks Road, Rolling Meadows, 
Il. 


Hicn FLOW characteristics combined 
with cracking pressure accuracy and 
tight sealing make Circle Seal 5300 


Series relief valves ideal as priority or 
sequence valves. Operating at tempera- 
tures from —40° to 200° F and pres- 














lylus! 


"My, but you keep your plant spotless.” 


APRIL 1961 








we ALLSERV 


FOR MANY JOBS: 


Air, Water, Oil, Grease, Gasoline, Chemicals; and 
for spraying Paint, Insecticides and Weed-killer 
Solutions. No need of several different types of 
hose—use “ALLSERV” for all. 


vey Uh tue Koweg kengl.. 


CUT AND COUPLE AS REQUIRED 


‘“ALLSERV” comes in maximum lengths of 500 feet. Stock it— 
and have it ready for any job, any time. ‘“Synplastic’® Tube 
and Cover. High-tensile Rayon-and-“Synplastic’® Carcass. 
Sizes Ye" to 1%". Also available in specified lengths with 
couplings attached. 


"If it’s GOODALL, it MUST be Good!” 


Contact Our Nearest Branch for Details and Prices 


Manufacturers of Mechanical Stonderd of Quolity HOSE - BELTING - FOOTWEAR 
Rubber Products — Since 1870 CLOTHING - EXPANSION JOINTS « PACKINGS - LINERS, ETC. 


GOODALL Ribb6er Company 


GENERAL OFFICES, MILLS and EXPORT DIVISION, TRENTON, N. J. 
Branches and Distributors Throughout the United States and in Canada 
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sures from 850 to 7200 psig, the valves 
reportedly provide sealing to well above 
95 percent of the preset cracking pres- 
sure. This capability is made possible 
by utilizing increasing system pressure 
on the poppet to increase sealing efh- 
up to preset cracking pressure. 
with 


ciency 
[here is virtually 
increasing flow since the design permits 
system back pressure on the poppet to 
increase its lift and provide maximum 
obtainable characteristics. Break- 
away friction on the O-ring is overcome 


no pressure rise 


flow 


prior to valve opening, thus assuring 
smooth effortless operation. An external 
adjustment permits the varying of crack- 
ing pressures to meet circuit require- 


ments; interchangeable springs permit 
change of the entire cracking pressure 
range. Circle Seal Products Com- 
pany, Inc., 2181 E. Foothill Boulevard, 
Pasadena, Calif. 


GENERAL properties and character- 
istics of more than 170 different adhe- 
sives, coating and sealers are discussed in 
a 12-page catalog (A-ZBD-102-JR). The 
booklet is designed to help select the 
proper adhesive, coating or sealer for a 
specific application and to help de- 
termine similarities and major differences 
between products having the same gen- 
eral base material. A cross-reference in- 





- COPPUS 


GET 30% TO 100% MORE AIR 

Coppus Blowers for mine ventila- 
tion include the centrifugal VENTAIR 
for long pipe lines and the propeller- 
type VANO for shorter lines. For a 
given power consumption both de- 
liver from 30% to 100% more air 
than an ordinary fan. 

Serving as blowers or exhausters 
they are driven either by electric 
motor or compressed air, with ca- 
pacities up to 60,000 CFM. Like all 
Coppus. Products, these blowers 
carry the same “‘Blue Ribbon”’ as- 
surance of quality and dependable 
performance. 

Representatives located in all 
mining areas. Other Coppus “Blue 


BLUE RIBBON PRODUCTS 


@elele tim s.1) (Ole 
propeller 
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Coppus VENTAIR& 
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Ribbon” products: Steam turbines, 
gas burners, heat killers, air filters, 
blowers and exhausters for special 
purposes. See also Thomas’ Register. 
Coppus Engineering Corporation, 
Worcester 10, Mass. 


COPPUS ENGINEERING CORP. 


204 Park Avenue, Worcester 10, Mass. 
Please send Bulletin 130 
Name 

Company 

Address 


BLOWERS 











dex, included in the catalog, lists more 
than 200 adhesive, coating and sealer ap- 
plications and refers to the section of the 
booklet where a product will be found 
for each of these specific applications. 
Copies are free if requested on company 
letterhead. Minnesota Mining © 
Manufacturing Company, Adhesives, 
Coatings & Sealers Division, 900 Bush 
Avenue, St. Paul 6, Minn. 


Type 2 Curta calculator is a lightweight 
machine for designers, engineers and 
technicians who require a precise on-the- 
spot answer for virtually every type of 
mathematical operation. Combining ac- 
curacy, speed and versatility of a large 
desk calculator with the portability of 
a pocket slide rule, the mechanism has 
a capacity of eleven digits on the key- 
board, eight digits on the indicator dial 
and fifteen digits (corresponding to 999 
trillion) in the answer dial. Precision 
made of stainless steel and high-grade 
anodized aluminum alloys, the cylindri- 
cally shaped Curta is about the size of 
a fishing reel and weighs 12 ounces. 
Easily held and operated in one hand, 
it is noiseless, rust- and corrosion-proof, 
and does not require an external power 
supply. 

The main barrel assembly contains 
the I1l-digit horizontal keyboard with 
color-coded setting knobs and movable 
white decimal markers. A number set 
on the keyboard remains unaltered until 


a calculation is completed. A driving 
axle with its unique step drum and re- 
ciprocal cog system passes through the 
center of the machine and is actuated 
by a short-radius operating handle de- 
signed for high-speed operation. The 
knurled carriage contains the revolution 
counter, result dial and additional deci- 
mal markers. A single lever will clear 
the two dials, either simultaneously or 
individually. 

A continuous tens transfer and revers 
ing lever permits short-cut techniques in 
the basic operations of multiplication, 
addition, subtraction and in 
operations 


division, 
multiple 
roots, percentiles and trigonometric func 


involving cubes, 
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tions. Automatic stops prevent errors 
in operation or damage from overspeed- 
ing in fast operation. ‘The Curta is 
supplied in a dustproof and shock re- 
sistant metal container and is guaran- 
teed for | year. The Curta Company, 
14435 Cohasset Street, Van Nuys, Calif. 


Hanna Engineering Works has pub- 
lished Bulletin 500A, a 10-page multi- 
colored brochure with 48 illustrations 
showing how the company’s electrical / 
mechanical positioners can be used to 
automatically locate many types of me- 
chanical devices regulating machine 
tools, valves, floats, doors, saws, hoppers, 
throttles, etc., at any of several pre- 
determined positions corresponding to 
a remote control selector switch signal. 
The visual flow action illustrations, line 
drawings and charts have been carefully 
worked out to give engineers specific 
information to figure ways of applying 
the Hanna-Powr Positioners to air-hy- 
draulic power cylinders, motorized- 
screw drives and other regulating devices. 
Hanna Engineering Works, Department 
PR-27, 1765 Elston Avenue, Chicago 22, 


1]. 


Airmatic Valve has published a 4- 
page illustrated bulletin (No. 91036) 
describing clamping _ cylinders. It 
supplies descriptions, specifications, fea- 
tures, optional items, ordering data and 
Airmatic Valve, Inc., 
Avenue, Cleveland 9, 


dimensions. 
7313 
Ohio. 


Associate 


N iM-COR Air Shafts provide easy, fast 
mounting of rolls of paper, textiles, 
plastic and wire cn winding or unwind- 
ing equipment. The shaft consists of a 
steel tube perforated so that retractable 
buttons may be extended to hold the 
core of the roll being handled. Pneu- 
matically operated, the buttons firmly 
grip the core. Clearance with buttons 
retracted is from */1. to */, inch. When 
80-120 psig air is injected through a valve 


“Technically ... on time.” 
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at the end of the shaft, it inflates a rub- 
ber tube inside. ‘The expanding tube 
forces the buttons outward into contact 


with the roll around the shaft. On the 
outer surface of the buttons is brake lin- 
ing material that holds the roll tightly. 


When the shaft is to be removed, the 
valve is pressed and the compressed air 
escapes from the internal rubber tube. 
The buttons fall back into place. Use 
of the buttons forms a secure nonslip 
contact and positions the shaft in the 
exact center of the core to assure even 
roll balance with minimum vibration at 
high operating speeds. ‘The shaft is 
reportedly strong, and rigid enough to 
handle high loads with minimum bend 
or sag. The units are made in diameters 
from */, inch to 12 inches and more, and 
in lengths of 3 to 25 feet. Many sizes 
are fabricated of heat-treated 4340 steel 
(nickel-molybdenum-chromium) with an 
ultimate tensile strength of 170,000 to 
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USE NON-FLUID OIL IN AIR 
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the lubricating film. 


Don’t take our word for this. 
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iLL. @ COLUMBUS, GA. @ DETROIT, 
PROVIDENCE, R. 1. @ ST. LOUIS, MO. 
Cleveland and Cincinnati, Ohio. 


manufacture. 





UID OIL 


emulsifies with water 


You can guarantee efficient operation of your air tools by being selective in your choice of l|ubricant. 
“NR” grades of NON-FLUID OIL are specifically designed to absorb destructive air-borne moisture into 


This prevents gumming and sticking which causes loss of speed and power. 

service, the “NR” grades of NON-FLUID give complete protection because there isn’t any moisture in- 

side the tools to act as a free agent to start rusting and corrosion. 

send for a free sample of “NR"’ and Bulletin 550 and make this simple 

test: Take an air tool which is back in Tool Crib because of lack of power. 

replace the air line and within a few seconds you will hear and feel the too! pick up speed 
When “NR” is used regularly, tools remain at top speed and power and stay in service 


NEW YORK & NEW JERSEY LUBRICANT COMPANY 


292 MADISON AVE., NEW YORK 17, 


WAREHOUSES e ATLANTA, GA. @ BIRMINGHAM, ALA. @ CHARLO 
MICH. @ GREENSBORO, N.C. @ GREENVILLE,S.C. @ 


e Also represented in principal industrial centers, in Pittsburgh, Pa 


NON-FLUID OIL is not the name of a general class of lubricants but is a specific product of our 
So-called grease imitations of a NON-FLUID oi! 





Ordinary oil 
separates from water 


And when tools are out of 


Fill the back-end of the tool 


N. Y. 
WORKS: NEWARK, N. J. 


TTE, N. C. @ CHICAGO 


often prove dangerous and costly 











the fastest, 
safest and 

surest way to... 
a Leakproof 
Hose Connection 


PUNCH-LOK 


HOSE 
CLAMPS 


Look’ 
cr 


See Your Distributor 
or write direct for catalog and prices 


#O The Sign of a GOOD Hose Clamp 


PUNSHLOK, 
a bi nop any. 


Dept. H, 321 N. Justine St., Chicago 7, Ill. 











180,000 psi. This reportedly results in a 
40-percent weight reduction without 
sacrificing strength and is especially im- 
portant in plants where rolls are lifted 
manually. In the illustration the shaft 
is shown in a cutaway view covered with 
an elastomeric sleeve for coreless and 
narrowcore operation. Nashua In- 
dustrial Machine Corporation, Pine 
Street Extension, Nashua, N. H. 


Boots for hand valves—these snug- 
fitting, wear-resistant synthetic enclosures 
provide protection for valve actuating 
mechanisms. They kept the dirt out of 


the hand toggle head assembly without 
hampering normal valve _ operation. 
Particularly suited for outdoor service, 
foundry applications or wherever mois- 
ture and dust are problems, they are in- 


expensive and reduce maintenance and 
down time. Hannifin Company, De- 
partment 156, 501 S. Wolf Road, Des 
Plaines, Ill. 


Books... 


Heat Treatment and Properties of Iron 
and Steel (published by Superintendent 
of Documents, U. S. Government Print- 
ing Ofhce, Washington 25, D. C.) was 
written by Thomas G. Digges and 
Samuel J. Rosenberg. Ihe National 
Bureau of Standards receives many re- 
quests for general information concern. 
ing the heat treatment of iron and steel 
and explanations of such process. This 
monograph (No. 18) has been _ pre- 
pared to answer such inquiries and to 
give, in simple form, a working knowl- 
edge of the basic theoretical and_prac- 
tical principles involved in the heat 
treatment of these metals. The effects 
of various treatments on the structures 
and mechanical properties are described. 
Some theoretical aspects and _ technical 
details are discussed only briefly 01 
omitted entirely for better understanding 
of the general subject. The monograph 
also contains a complete listing of all 
current structural, tool, and 
steels, and their recommended heat 
treatments. 40 pages. Cost: domestic, 
$0.35; foreign, $0.44, U. S. exchange. 


stainless 





Specify an ADAMS aftercooler 
for your air supply... 


and benefit from Adams’ twenty 
years experience in providing 
clean, dry compressed air for indus- 
try. In the handling of compressed 
air, there is no substitute for experi- 
ence. Adams, with more than 30,000 
installations in plants throughout the 
world, have the proven background 
and engineering know-how to make 
the best recommendation for your 
plant needs to insure a clean, dry 


compressed air supply. 


By assembling mass-produced com- 
ponents to your specifications, Adams 
is able to pass substantial savings on 


to you... without reducing product 


quality. Your initial 
equipment cost is 
lower and the re- 
curring savings in re- 
duced maintenance 
and production down- 


time are infinite. 


Check your compressed 

air system. If the air deli- 
vered to your equipment is not top 
quality, you need an Adams After- 
cooler. Bulletin 714 is complete with 
design diagrams, capacity charts and 
installation photographs. Write for 
your copy today. R. P. Adams Com- 
pany, Inc., 209 East Park Drive, 
Buffalo 17, New York. 
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‘Sure-Flex”’ Couplings 4-way flex is... 
...A “SURE CURE’? FOR SHOCK, 
VIBRATION, SHAFT MISALIGNMENT 


Unique design and 4-way flex enable Wood's 
“Sure-Flex’’ Couplings to absorb not only all types 
and combinations of misalignment and end-float 

.. but up to 15 times more shock and vibration 
than other leading flexible couplings. Only four 
basic, easily installed parts. No clamps or screws. 
No wear, no lubrication or maintenance. Unaffected 
by abrasives, dirt or moisture. Operation is noise- 


less. WRITE FOR BULLETIN 5103. 


T. B. WOOD’S SONS COMPANY 
CHAMBERSBURG, PENNSYLVANIA 





The SNAP Makes 
the Difference 


. 


WITH THE id 
ARMSTRONG “) 
SNAP-ACTION TRAP 


The spring-powered valve snaps wide open for fast 
drainage, snaps tightly closed before all water leaves 
trap—always a perfect water seal. No dribbling, no 
air loss. Snap-closing “mage fine grit from holding 
the valve away from the seat. 

Trouble-free construction: the flat-strip spring of 
special Swedish steel lasts for years ... valve and 
seat are hardened chrome steel. Cast semi-steel body 
a to 250 lbs., forged steel for pressures to 

8. 


SEND FOR HELPFUL BULLETIN = 


Bulletin 2024 tells how to select the right air 
trap for any job. Gives complete information 
on all Armstrong air traps for every service. To 
get your copy, just call your local Armstrong 
Representative, or write: 


8852 Maple St., Three Rivers, Michigan v 
rt 
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180,000 psi. This reportedly results in a 
40-percent weight reduction § without 
sacrificing strength and is especially im- 
portant in plants where rolls are lifted 
manually. In the illustration the shaft 
is shown in a cutaway view covered with 
an elastomeric sleeve for coreless and 
narrowcore operation. Nashua In- 
dustrial Machine Corporation, Pine 
Street Extension, Nashua, N. H. 


Boors for hand valves—these snug- 
fitting, wear-resistant synthetic enclosures 
provide protection for valve actuating 
mechanisms. ‘They kept the dirt out of 


the hand toggle head assembly without 
hampering normal valve _ operation. 
Particularly suited for outdoor service, 
foundry applications or wherever mois- 
ture and dust are problems, they are in- 


expensive and reduce maintenance and 
down time. Hannifin Company, De- 
partment 156, 501 S. Wolf Road, Des 
Plaines, Ill. 


Books... 


Heat Treatiment and Properties of Iron 
and Steel (published by Superintendent 
of Documents, U. S. Government Print- 
ing Office, Washington 25, D. C.) was 
written by Thomas G. Digges and 
Samuel J. Rosenberg. Ihe National 
Bureau of Standards receives many re- 
quests for general information concern- 
ing the heat treatment of iron and steel! 
and explanations of such process. This 
monograph (No. 18) has been pre- 
pared to answer such inquiries and to 
give, in simple form, a working knowl- 
edge of the basic theoretical and _ prac- 
tical principles involved in the heat 
treatment of these metals. ‘The effects 
of various treatments on the structures 
and mechanical properties are described. 
Some theoretical aspects and _ technical 
details are discussed only briefly or 
omitted entirely for better understanding 
of the general subject. The monograph 
also contains a complete listing of all 
current structural, tool, and _ stainless 
steels, and their recommended heat 
treatments. 40 pages. Cost: domestic, 
$0.35; foreign, $0.44, U. S. exchange. 





Specify an ADAMS aftercooler 
for your air supply... 


“iy, 


and benefit from Adams’ twenty 
years experience in providing 
clean, dry compressed air for indus- 
try. In the handling of compressed 
air, there is no substitute for experi- 
ence. Adams, with more than 30,000 
installations in plants throughout the 
world, have the proven background 
and engineering know-how to make 
the best recommendation for your 
plant needs to insure a clean, dry 
compressed air supply. 


By assembling mass-produced com- 
ponents to your specifications, Adams 
is able to pass substantial savings on 
to you... without reducing product 


quality. Your initial 
equipment cost is 
lower and the re- 
curring savings in re- 
duced maintenance 
and production down- 


time are infinite. 


Check your compressed 

air system. If the air deli- 
vered to your equipment is not top 
quality, you need an Adams After- 
cooler. Bulletin 714 is complete with 
design diagrams, capacity charts and 
installation photographs. Write for 
your copy today. R. P. Adams Com- 
pany, Inc., 209 East Park Drive, 
Buffalo 17, New York. 
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‘Sure-Flex” Couplings 4-way flex is . 
..- A “SURE CURE’? FOR SHOCK, 
VIBRATION, SHAFT MISALIGNMENT 


Unique design and 4-way flex enable Wood's 
“Sure-Flex” Couplings to absorb not only all types 
and combinations of misalignment and end-float 
... but up to 15 times more shock and vibration 
than other leading flexible couplings. Only four 
basic, easily installed parts. No clamps or screws. 
No wear, no lubrication or maintenance. Unaffected 
by abrasives, dirt or moisture. Operation is noise- 


less. WRITE FOR BULLETIN 65108. 


T. B. WOOD’S SONS COMPANY 
CHAMBERSBURG, PENNSYLVANIA 
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The SNAP Makes 
the Difference 


IN THIS AIR TRAP 


‘SPRING 


WITH THE 


ARMSTRONG = 
SNAP-ACTION TRAP 


The spring-powered valve snaps wide open for fast 
drainage, snaps tightly closed before all water leaves 
trap—always a perfect water seal. No dribbling, no 
air loss. Snap-closing prevents fine grit from holding 
the valve away from the seat. 

Trouble-free construction: the flat-strip spring of 
special Swedish steel lasts for years .. . valve and 
seat are hardened chrome steel. Cast semi-steel body 
ne to 250 lbs., forged steel for pressures to 


SEND FOR HELPFUL BULLETIN 


Bulletin 2024 tells how to select the right air 
trap for any job. Gives complete information 
on all Armstrong air traps for every service. To 
get your copy, just call your local Armstrong 
Representative, or write: 


8852 Maple St., Three Rivers, Michigan 


ARMSTRONG MACHINE WORKS a: 








Adams Company, Inc., R. P. 34 


Air-Maze Corporation 
Subsidiary Rockwell-Standard Corp...... 


Armstrong Machine Works 


Conrader Company, Inc., R.. . 


Coppus Engineering Corporation 


Detroit Diesel Engine Division 


General Motors. 3rd Cover 


Dollinger Corporation 
.37, 38, 39 


Emico Corporation, The 


Editorial Index.... 





ADVERTISERS INDEX 


Garlock, Inc. 2nd Cover 


Goodall Rubber Company 31 
Hercules Powder Company. 
Ingersoll-Rand Company. .5, 30, 36, Back Cover 
Naylor Pipe Company 

New Jersey Meter Co., Inc. 

New York & New Jersey Lubricant Co. 
Punch-Lok Company. 


Van Products Company 


Wood’s Sons Company, T. B. 





APRIL 1961 








Why I-R process pumps are 


soll-Rand) 


SIMPLY BY REMOVING THE SPACER COUPLING 


THE ENTIRE PUMPING ASSEMBLY 





CAN BE LIFTED OUT WITHOUT DISTURBING THE DRIVER OR PIPING 


Maintenance-saving features include vibra- 
tion-free balanced impellers, rugged casing with 


EASY ACCESS is just one of many features that 
make Ingersoll-Rand process pumps easier and 


more economical to inspect and maintain. Sav- 
ing down-time by speeding disassembly and 
reassembly is a big asset. But even more impor- 
tant is the extra stamina and dependability that 


generous corrosion allowance, rigid precision 
ground heat-treated shafts, extra-deep stuffing 
boxes and completely removable split-type 
glands. For complete information, contact your 


keeps these pumps on the line longer with no nearest Ingersoll-Rand sales engineer. 


interruptions of service. 


over a century of pump progress 


from the leading manufacturer . « .« 


Ingersoll-Rand 


101A10 11 Broadway, New York 4, N. Y. 
COMPRESSORS + GAS & DIESEL ENGINES + PUMPS + AIR & ELECTRIC TOOLS - CONDENSERS - VACUUM EQUIPMENT + ROCK DRILLS 
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STABILITY 


Shown here is an Eimco 103 Dozer with disc plow attachment, in 
side hill work. Low center of gravity, with engine placed in the 
center, independent track oscillation and the extra strength and 
weight in the massive Eimco steel frame all assure outstanding 
stability even on extreme slopes and side hill work areas. Your 
Eimco will get you out as well as in, safely and surely. 


. 
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VISIBILITY 


Eimco’s exclusive up-front operator position, as shown in this shot of 
a 205 HP Eimco 106 Dozer, gives the operator unmatched visibility. He can 
easily see his work, see obstacles, stumps and obstructions, all without 
stretch, strain or “peeking.” He sits in armchair comfort on a seat that is 
fully adjustable in every direction . . . even for operator weight . . . with 
his blade, bucket or forks directly in front of him. He can work more 
easily with far greater efficiency, and far less fatigue, on an Eimco! 


STRENGTH 


Only Eimco offers you the strength and rigidity of Unitized ‘Stress 
Flow” Construction. This underside view of the 100 HP Eimco 103 
tractor shows the smooth flow of metal, with the extra strength 
where needed, without bolts or welds, that this advanced steel 
casting method makes possible. Eimco’s are built strong . . . like a 
locomotive . . . to last longer with less maintenance! Eimco’s are 
built with more strong alloy-steels, quality controlled in Eimco’s 
own foundries, than any other tractor. 
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POWER 


You get full working horsepower with every Eimco! 
The Eimco 146 Log Loader shown at work handles 25,000 
lb. loads at ground. The Eimco 126 Front End Loader 
develops a maximum breakout force, with bucket heeled 
on ground, of 45,000 Ibs.; lifting capacity of 25,000 Ibs. 
at cutting edge, with a heaped bucket capacity of 3 cu. 
yds. The Bulldozers in the 106 series, featuring 205 HP 
diesel, develops a full 62,000 ibs. of Drawbar Pull, with 
sufficient weight and zero track slippage. With no clutch, 
you cannot stall an Eimco through the torque converter, 
under any load or condition! 
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Simplicity and comfort are at the heart of Eimco’s unique “Control 
Tower.” Flip of the lever shifting from one speed to another; from 
forward to reverse and back again, at any engine or tractor speed 
and load! No clutch to work or require constant attention. Less 
operator fatigue means more work output and fewer moving parts 
means less maintenance and downtime! 
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MANEUVERABILITY 


The Eimco powerteam of single stage heavy duty torque converter 
with “Unidrive” transmission and Dual Final Drives permits true spin 
turns with the flip of two levers. Simply flip one forward, the other 
towards you, and your Eimco goes into a smooth, true spin turn, 
without track drag, in either direction, at any speed you select. 
Foot brake controls permit gradual brake turns as well, for the 
ultimate in maneuverability with any series of Eimco tractors. 


« 
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The 103 series, with a full seventeen inches of ground clearance, 
torque converter power and independent track controls, easily climbs 
up to 90% grades, either forward or reverse. Eimco tractors, in any 
series, give you exceptional maneuverability and hill climbing ability, 
due to Eimco’s exclusive combination of power, control and work- 
ability features! 
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When the going’s rough and there’s no place for guesswork, you'll 
appreciate the instant response of the Eimco. Shown here is the 
famous Eimco 105 working at 8,600 foot altitude in the Sierra Buttes 
of California, on road pioneering. Eimco’s famous “Unidrive” trans- 
mission combined with Dual Final Drives and full operator visibility 
assure safety and complete control, under all conditions, as your 
Eimco responds without dangerous lag, to every operating demand 
made upon it. 


TRACTORS © DOZERS © EXCAVATORS @ FRONT END LOADERS © LOG LOADERS 


Get all the facts and specifications on 
the Eimco line — the 100 HP Diesel Eimco 
103; the 143 HP Diesel Eimco 105; the 
205 HP Diesel Eimce 106. Contact the 
Eimco Branch or Dealer near you, or write 
to The Eimco Corporation, Dept. |, P. O. 
Box 300, Salt Lake City 10, Utah, U.S.A. 


pet 


EXPORT OFFICE: 51 - 52 SOUTH STREET, NEW YORK, WN. Y. 
BRANCHES AND DEALERS IN PRINCIPAL CITIES THROUGHOUT THE WORLD 


“ADVANCED ENGINEERING AND QUALITY CRAFTSMANSHIP SINCE 1884” 


1-572-A 








COMPRESSED AIR DRYERS 
Stop Freezing of Air Lines Inside and 
Outside Entire Plant — Extract Mois- 
ture and Foreign Particles — Protect 
Pneumatic Equipment against Corrosion 


and operate for 
LESS THAN 1-CENT PER 18,000 CU. FT. 


~ 


: Iwo Stage Comp ressed : VAN-AIR DRYERS require NO regen- 


: : 1 | 4 a eration, heat, power, injection or 
Air hr: fF fers sa 3 volume loss — operate automatically 

| ry 4 —deliver air dry, clean, sterile, 
non-toxic. Built in sizes to treat 


OV ER 9 9 9 % an a any volume of compressor output — 
: ° | | et ‘ large or small—NO LIMIT. 
> > ie F PLANT ENGINEERS— Look into the 
i . 3 sea . A 
é EFF i¢ E NT ow. Ee A ee a | . ; DOLLAR economy and PENNY cost of 
a ) . i VAN-conditioned compressed air. Ask 


DOWN TO | = 2 J z | 1 PATS. PEND. for 16-page brochure with charts. 
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If your plant uses medium to large compressed air 
lines, you need Air-Maze Model PL Two Stage Com- 
pressed Ai: Filter-Separators. Exclusive two stage 
element construction affords over 99.9% efficiency in 


removing solid particles down to sub-micron size, as 











COMPLETE PROTECTION 
All New Jersey Meter Bio) Moll] Mae] g ia. by 
DriAir Units are com- ws htt 

plete and self contain- } = 

ed. DriAir Separators cro / s\or 

are the answer to ise q [ f et 
many problems which [xii ot sie ai 

arise in various applications of compressed air. They speed 
production by separating and automatically ejecting the 
condensed water and oil from the air. They reduce wear 
and prolong the life of tools by collecting dirt and rust and 
by promoting good lubrication. DriAir units are entirely 


automatic and require no separate traps or other accessories. 


High Pressure Units for 300 Ib. lines 
Standard Units for 150 Ib. lines 
4, - 1” - 2” Units from 50 to 300 CFM 


i Ae 4 &) 2 Oe ee Oe | | ow 
346 Leland Avenue . Tel. PL. 6-8010 


ROCKWELL-STANDARD CORPORATION | PLAINFIELD, NEW JERSEY 


well as entrained liquids in the form of fine water 
mist and oil smoke. Collected liquids drain into the 
container for easy removal. Because of its large ca- 
pacity it needs only occasional servicing which can 
be completed in minutes. 

Air-Maze PL Series Filter-Separators withstand 
operating pressure of 150 psi., are available in a va- 


riety of sizes to fit standard pipe inlet and outlet. 


FREE! Write for Bulletin No. 777 for additional information. 


UU 


AIR-MAZE DIVISION R a 


CLEVELAND 28, OHIO 
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DET REAL PRODUGTIVITY-GET A GWM DIESEL 


“Time is money” in construction as well 
as in any other business—and that’s the 
big reason why Connecticut’s Arute 


Brothers use GM Diesels in so much of 


their equipment. 

They know from experience that a 
*Jimmy” will grab hold of a load and go 
right now, whether it’s running a com- 
pressor, shovel, truck or loader. 


They know, too, that GM Diesels keep 


their full power even after thousands of 


hours of day-in, day-out operation... 
point to the 6-110 “Jimmy” powering an 
I-R 900 compressor that’s run 60 hours 
a week for months “with not so much as 
a tune-up on the valves or injectors,” 
according to Supt. Jim MalCarney. 


FULL POWER “RIGHT NOW” 
Makes the Difference that 
Makes the Contract 


Mr. MalCarney says he likes the 
‘“Jimmys” in off-highway haulers be- 
cause “their fast acceleration gives us 
better time on contracts, particularly 
when we're hauling on the unleveled dirt 
roads within building projects.” 


And Arute Brothers can also save money 
on parts stocks by specifying GM Diesels 
in their equipment. For instance, 6-110 
GM Diesels power the I-R 900 and two 
71-B shovels . . . so the same basic parts 
fit the engine in all three units. And with 
Series 71 GM _ Diesels in their other 


equipment, they can use a single stock of 


interchangeable parts to back up more 
than 10 other units. 


Want the full story? Call your GM 


Diesel distributor. He’s part of a coast- 
to-coast network of “engine people” 
you'll find in the Yellow Pages under 
‘Engines, Diesel’’—or write direct for 
details. 


DETROIT OIESEL ENGINE OIVISION 
GENERAL MOTORS, DETROIT 28. MICH. ~ 


in Canada: GENERAL MOTORS DIESEL LIMITED. London, Ontario 
Parts and Service Weridwide 


sets the standard of 
Diesel productivity 
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Here’s the world’s FIRST single-engine 


1200 cfm 


portable air compressor 


Now, for the first time, you can meet your require- 
ments for large blocks of air power with a compact, 
single-engine-driven compressor that’s truly portab/e. 
For Ingersoll-Rand’s advanced design 1200-cfm port- 
able is no larger than a 900-cfm unit, and actually 
weighs 1000 pounds less! 

Driven by a single General Motors 12V71 diesel 
engine, this new machine utilizes a compact, light 
weight cycloidal compressor with only two moving 
parts. It gives smooth, pulsation-free positive-displace- 
ment compression with a new high in capacity per 
pound of compressor weight. 

Ask your Ingersoll-Rand engineer or distributor for 
complete information. 


ADVANCED DESIGN CYCLOIDAL COMPRESSION 

This illustration shows the cycloidal rotor method of compressing 

air. As the lobes and grooves roll into each other, the mating 

pockets of air are joined and compressed. This design is similar 

to that of the Ingersoll-Rand Axi-compressor which has been in 

use for several years for stationary service. New refinements and Ti ersoll - ATI 
design features make it ideally suited for large-capacity port ° 
psaieaeins 258A2 11 Broadway, New York 4,N.Y 


THE WORLD'S MOST COMPREHENSIVE COMPRESSOR EXPERIENCE 
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